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A*^i*i!j jl>*i< ^^s^Jl 42 £jbu jl^r ij^a jA cjUUl jl^- *fei .j^-^kJl^s-J OO*^ ^* *&j^ 

u^jjuaj dliij cy-T Jj jJb j^ fijj^aJi Ji*s ci-Tj c^jPiu^Ji jUi^u J?iJj*ii *» <-a-Tj c4J»uJi Jp 

*J*f jP 5jSo Jif A-^jJ OjSo dS jS> jfl ^jAs*d ^ (*4^ j*^ *^ j* ^*c$Jl 01 «ti dJL$>*i U 0! 

.js&sJl ^^aiS c. v »o 3*o\3 s-lk^-f J f- jdj)l J) c£^jj '»AAj c$L?Jl OlPj-£j^> 
ji2^*a <Ul ij^uj jiTl Sj^Jl j~*?xJ JlS US) cjUJUl J*P 5jS^ OlJid ij^a Jl j*J ^ijj U5 IJlAj 

?J^J^ J* S ^ j ^ ^^ ^j" - <J js^is) 1 j^ 1 J^ S*^ ^^ 
j^aj j£j* ^itej j^j^M *^j Ms^ 0* J'j-^' ^ Jp S^L^-j)! Ijbr-^l o\-S3l IJLa Jfiy^i 

.VxJl fi^Ujlj 5L?Jl j^Lj! ^ j£\ OUJjjJl jpj\*&>- \ 



^flj 



^Jl^Jl Jjs- 



a 





ouij^ji j^ SjfS \sjs> c^r ^^uii jjiii ja oyuiJi jl^j 

(wJ'lSUJ *b>-jj i^JUi <wJl^- *il c*LvoL«o j ^-^J ^ Uj] c^iJb^s^ A^lj^ 

.lij^jj! OL^-j]jj*b*i!j 4ujjj!AJ! j^j cljbxJ! 0*>CaJl rt^aajj 
*jjS3l OT^a)! jjj JUajj j& <0UpI $-Ijj j^ ^-*wJji< caJj^JI ^*Laj 
UU5 J ^S^kJlj J-&2JI Jl dliJb ^Ul ^iij c^UJl f^li ^ Jl 
dJDJlS'j cj^-*il fj^'j c^xJlJb- jj Jbc 4iJl Syr j Jiw ^*»»L»>I 4jUjJ 

ys 4***i\j texjjJi) Jbi j^ «Jb *U^Ab lc&V ^j c^iJb^s-a Aa) OV Jj U)j^ Y * J^tj (wJlxJU (%-?TjJ 0*^1 

JLJ)[b f jJLU IL-oj cjjj^*)Ij Jb-ljJl oy)l J*^- L5 ^o OjjU OUT OjSj J*j~* JU; ibf Oibj .«.I^JI 
J t$j c-AJj«)< $-br ^< SibuJlj JU?Jlj JJbJlj c3*Ua3<j ^^LJlj kS~*S\ ^y Jj JU)l $.bxjf L5 s-i J 





.<£j*H\ ttj?J>}\ jl&tyj h*\*ly\ t\fi\j hj\J\ &\UJl\ jP £A$JS\ 
jJl3 OUJjJl dJLft 4*)lk« *bu Ob^kJl dJUL> jP jiLa rJU 01j &J&- \h\j 
dL* *ij .^JUajJj 4*4*0 1? .A3 ^U*)l a^JJl 0*i ^*iklP ^Lp jP ^j-»> dlte Oj>j 
^^u^j *i ^JlSOlj .kuljJl 4^^-j OTyjJl ^Ui^- dj3 j^ 4ajU j^Ua^Jl dJLa 01 
j j~Jlj jali\ h\Jjt> tolPj 43UJ* UjJ 5-U^Jlj p^UJl Jj ^J 1JLa *JLp *1jj j^ 
<^iU L.»>^a jf »yj ^1 Jw*^2^J <UA j^wJ O! US' cOUj^H Jijk ^ 

jjjJU to*^ dyJJb ZLh%}\ ^ *J* A^jiJ^J *L*>J OjSu) l§J$.ij3 ^ip j^LJl 

iytf duu? ^j aSjsitj £j£ls\ ja jujjj ji&Sn Jip 4JLJLJ1 j^-juj oiaoSh 

OIj JIp jTy CJlf jj j3\d\ \Jjb Jf ^jd j& ^J OliJjJl dJU Of jw^tjJl 
. jAJ! 2btJU* ^ Jio^Jl c^ 1 -^ ^*4^ J^ L*ja*V lT° j^ <r^^ *s*^ S J^ j 

.*^brdj <w?*^-Jj o^Jl iJLft jib J*^- ja &\jSl\ i$y&-\ jJujj abJ^I 

s-bxjf .J AjJl jjJJLJl ^jiillj JilsJl Of ^aj c4o^» ^iAi?- ^JijiJ j-«J 
j&jb 4^jJ^J1 (ibxij jA 4JLS" \X& ja jfi%^\ js^&i k£&\ Jijk^J • J^' 

^P^i Ji3 *i\j <.c£jjj*& jA Uj MJJt ^j Plka^uJi j03 

J*>^ ^»— ^^xj OjjU OlllT OjSj l3j-*> ^Uj &\ Oibj 

SibuJlj JU^Jlj J^uJlj c3^Ua)ij ^*^LJlj k£~J\ 










ctfjU J^r 



jjJUUi j~JU 3j3j^ L^jTi jJ "^gr^j" j "OjjU" ja (wJlS^JU jUi~wj! *^M ^j^d 

Xy6\ JbM oliljjl 2?^r c^J l\J^j*j %}* <kj*^\ fc~Jlj (*0^ d\yai\ <u*jjJ ^JlS3l 
^1 ^IjJl JS* J^!j ^LobJ^I JaJi I^JLp tyaj ,ji\ j«~*>H\ 2^r ui~*j *~Jti ^J* 

.dJLft A3iJLaS 
t^tJl ^-*^u aJLojj OTjAJl jjj *^3 jA /g-^J ^3<AA J^p" cAJj^Jl ( w*^ <*-5^" JJ"^ 

2LobJ)M ^JaJl cil^j j^^J ty-^M ^jJ1j A~j\J&-jj &\ syrji 0Uj)M JIp f$*^J 
^J Jj^\ j* L .*l\*$\ s-b^jl ^^ .J jij^ ^U^alj Jj-aj ^^xj Ojjla ^T ^a^a 

2u~*jJ\j AJU^lj 4~>j*$\j k*jfoj ty&jJ^J ^W-^j 2LJliaji^Hj 4JLJ^1j VJ^jjjj 
<L^aJlj 4jjI*JLJ1j ^jj^ajlj 4Jl*Jlj Ajj^LJIj ^wJjJJ^Ij ^jjjjj^Ij 2Lu*>jJlj 

j^ Jlij ^Lft j .OUJUl j^ Uj^jPj Ajj^Jlj LTjUJ^Ij (j^dJJ^ ^ ia^^U^ foj) 

CJlT 03j . Jul! s-bxjt 43lT ^J l^jT jjJij OJ^rjj tlgjjlo^r oUljJl dJla c~tf Ji) 
j^ OUjJ Ajj^j ^J j^\ ^j\^r qa C-o-aL*>j OUj^I Jij^ /J! j**^^ <>* j*& h\Jj* ^ \L~* 
j*£j ^\ Aj6lS\ h&?%}\ ry&ji Ja^-*^j IgJ J-atsjj ^^]i d^A fjij ja Ji'j . j^J^Jl j^ 

^^Jlp SjJill a^pj l^Jl^ c)Lw?j ^jjfe APj-^» Uajf oUlj^Jl dJLa jIoj Uj .2LU*)1 UUaiiJ! 
diii ^bu <Ul^ab Oj^j j) J^aj l^J (U^j ^j^ll dJLfc i^ij j^ ATj .<Ua?-ij IgJ U j^AJ 
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aittMumiifrw 1 
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A imJjifi 

S * aL*JU Jla^\ y?H\ : J>ajl 

> £ OLJj^ JmJ 5L*- ^ ^1 OljJUl 

JJL» *tf c£JUl Jb^l £bi)f1 
*\ ijs>JjJ\ JfcM* -M^ J^^ ^ 

AY "oLJj^Jl" J*j jf JiJ 

:jjkJl 4ijlaJ j~£Jl JjLjl 

> > * OLJjjJl <l)j& iyii' 

>r* kjuJi 

m ^jjiiji jL^i 



f \/i\ isjto j\ 



7- Jit +3 jJLj . L^JUcd liij i^j«jlj ob^l fiJ-& *_gi ,Jj ^v*^ (j*^ j-pJJ t_^x>Jl oJ_&j ,3Jl JjI 
x-j-ojsrJl L5 -w* c_^xSol aJiA -i gft w^o ^JJI jjsi (^JUjI /w« cux-jujI /tt-^j^^j lJ-S-^j /r^-^ c_j JL»*yi 

.LgJU a£>e^ 4>s-y2 Ji?-3 Jj>.)?mmJ V J CC_^XSJI flj-ft J flj aS^J-oJI 

0j3»)??.«j jt-gi t3lyl>l ( JIp ^Jdj-JU l£j^^ t_^Solj l_j!j5oI IJla o^.l^3 s-lylll *,,)??. *o L*S"j 

^ (^jJj-oJ^ L^-^jjJ ,c^ <j^L«^J 4J-^ OM ^jts-^ V^i ^-^ & <A^\ (jtri Lftj-^Jj — ^jL^oJj 
L^J^I^i] clr^r^^ l3^J^^ d^^ ^^ ^^^ ^j^ clr* J^" ls^ ^^" ^ t4*jJL«j lJj?r 4jjS c_^x5ol aJj* 

• Lg-1* 03lil*x^lj 

Jl jl ^-^^^J ^^ Ji t^j^^ >=^ ^ *^j t^JiLjl x-^Ij-<JIj j^-j&LLJI oU»J o3L>j! ^^>r\^\ 



(jliaSjf d\jJ6>) ^^o OjjIa 



^^pr^J j£\ 5-j-Jl j^>h *& LJl t jliiiil L^p o^xi 0IAA3 ^^^> ^Jl ^^J cflji JlS IJlaj 

^jSi\ JLp $L>J! oLsj (JljT Jlj^ ^J ^SCki! ^U! JLp ^^j diJJJ 
dltaj ^j^ *^J ^LS" ^ Jlj-cJl IJu* ^JLp Sjl>-jJI ajUt^I c-^bxJl IJu* Jpj*^ 

[ > \ ply* 3jj^ ] <^ iff j u^ dU C^^ ^o Jj^j b ^ &1 J 15 ^ 








j^jj ^j caJL>-IjlJI ajIj^-I jl aJUp ^uLS" <jp ob>jL*» ajJl! ^^Jj ^^^Ij jW^^ ^^^iJl 

Ifi^JS 4lLwo| tJlxj **P 4^Slj-<Jl jW^ 7 " J u< °^ LAp J 
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J ^Jj^ aJLsJI cJj5"j Oj^J^j JlS 5-L^jJI a^Us-JI ^J^j .oL>Jli A^j^ki\ L y2lL^>Jl 
. ??a^SL*Jlj -^JLiJlj 4*^L*J! dJJLxlj ^.LjLjoI cJjj j Cr*^ j^ <^jy^ 

\yCZ3>\ *J) J) I g ,<y ,.,*,./? 7 j <LL>dl L^Lftjj ^-A*J (_^X» I aSjJj aJ /jJAJ) £.L>wL*Jl ^» -JtSj 
AjJ&j\ bX& jU uilli c— Jb«r .Jl (^aU:* ^p ols-lpol ■» ./?" ^J| jJ^lJI Aj^JL) -^JLjOI ./? <Ji* 

.jJL>Jl ^j^-j ^j^J^ ^ ^ OyiJl (V dJ -^ A^ (J^ (jz[*}\ j>J}\ jjL^j dJlS" 

^J^l (V 4 Jl^" JijW^ -^r^ W^J A-o<JjuI jjjlJi>Jl *-o<u*J 4_aJL>t^ l^Jlj j Jfi^Jt 5j JaJ *-gi ^ 

9 ILxJl l5 Ip ^aS"lp Ijijfti cjJL>Jl ^J^J J^i c5^ c£^^Jt *-*^^ JJL^J IgJ^ dJJ^j \J&^ 

. oL>JI At^l y<J£ ^jj! V_gJ \ JLp -fLD I^jJ-ajj l^£" 
c-jL4jLc4 (%-^j^j d-^J + ^JLpI OIj /JJcl^n^ c_j yuiJI p LSI ^!p j jjj J^jI J^^J 

p jJl I jjfc ^3 L5^^^^ J^ 4 ^ V^ 4 ! ^ *£-J * gj^J C^w^Jj ^Ap olpj-s^j^ .J ^JL^2-flJ 

* gT I^Lp^I oLT^ dJLSi _d lj^Jj>tj^lj .aj^LJI oL>JIj + g'L^ol J*^>- oIpj-^j^JI /j-^ 

,+ g^pj U^O" ^ip A-j^wlP «j t iij V^^ C^l>cJ)?«i^^J LftjJJj ^l5l a gT^liLa 4j2jJ-<JI ^ gTlj^klJ a 

.SLSijfl^Jl 4JLJL>J! ^a Ajj^kJl OIj (j^LJl Ij^jfcjJ dili J5"j .L>LJ tfJJi ^ ^Jl^- l^Jj 

J^JlI^^I jvJ _l!l A-oJUJl aj^JI ^ d^-A jj,kvll ^j)^J l)i Oyj^j f jJl ^Lil ^y* j^"j 

a ;jallilj wLJLjCjI ^3 AjIp Lv^^v >,r1>T (^fJ-bUsJ I^jIjlJj^j -y> J2J& ^""^J s-j^ J^ tAJ^Jl C^^J 4j| 

.iJj>-ij llJj j Lc« Lgjj aSoj Lg_L^j J^jj^tJi 

11 








4^ljjJ) Lv-IjjLj 015" L> I Jj&j ^.bj-^ a*JL5" aJL>JI Oj^j ^.LJLjJI 015" jJlp x-^Ul OyLlI <J 
2ulJl« Uj*>l> ^p SjLp aJL>JI ^^j 015" ^^^tJlj .iilJuM ( Jj*ai\ ^*~Jl c^>J («L>Jl o" 

. ISsjJl 4^M& UI^j 015" j>-S\ u ^*^\j .L^JL^-b SJLjL- o^Lo 

OjiJl ^y cuijJl dili ,J jt-^JlJl^^ UJs diii s-U- *Aij dJbr aJ^^o <bb> aJL>JI 01 ^.LJLjJI 
Oh Ao^ ^U "^tjiSft J-^l" 2b bT ^ jjkJl 2bjaj £^k c^JJi jjjjb jJjUsj Of 

10 



:?A*IS ^M 0TyD! ^ 

S ' ' ' } ? " ' * ' 55 

[t^ — TA :5jiJl Sjj~*>] & IUp $,^> JSo jAj olj^*> 
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r*^' cl^Jj^ ^J-^J-^J ^J^r*i lIM £-bwL*Jj <^fi-S * g fl „/? i Jp**Ji ,ftJ> lJ^ 2 ^ l)^*4 ^J 

^ ^ui j^^So jjl^j L^j^y i^-LP dj*3\>\j L a-oJlp Aj^jftj ^j^n 4j^i^ ^ j^iwb *y 

ijjij CU*>- ^^-^ 4x^Ur ^4 ^jjJ^j 

^Uo^l IJl^j ^J\j&^\ jl 4j>tjJl1 J^> a^U^-JI "*^hj&i. SLp*Jl Cf-^r^ JUj^I OU *-£ 15" J^j" 

Ij^S^J jUjlJI ^ a^-jUJI ^jI^Ip^I ^J Oj^—j ^3 dlte ^j ^j ^jjWt ^-^^ 

^UiJlj rt^JLoJlj CjJ-lil L^JLfjSvJj ^J^^ el^UjJ^r ^ $, j>r Jo ^J Jl^DOI ^.o^aJI 0| 

12 



(jliaSjf d\jJ6>) ^^oxj OjjIa 



cjUjj^jJI T St^ 3 uj^-* ^J-*-*-? (*j-^ /c-^^ (c^ 4-vi?L>JI o*)\SUI ^zju* • L j^^ <L*.Ap &Sj 
*y ( ^>Jl ^iS^ilj a-^UJI c^U^LjcJI A^>f J^^t <^^ DMA itsy* U^J .aJl>JI ^Ij ^ 

^ aAJ C-JLLJ^j^J! (I)' cLUi 4 .C-JU-J j J U 4<-\j AJ»>tjl /»L^_AJl £UJ) AjL* alx^4 5^*J }/ 4 A>t^*J j^JJ 

•jjSo ?y£j .cj\j^j\ /j^k^j ajL>JI ^ (oApL*^ <bLo ) ^jL^s-jSoI LpLai)! ap^* -y* 

sJ-£J 4 >L V aSvJjl ^2jU^2J>- oJU- J| J l^JtJjl ^2jLv2J>- LgJ 1 *2J) CAJjSJI oLjL^s-p /*-£*Or 

•ps-<KJ Lo?tJ>- ^i-vi?l C-jLSjJ^t Jj AJj>JI ^3 Jj>r J ^J| d^*50l oUjJ2?JI *,P?II?T ^_* A;oy2>L>Jl 

a5"^>Ji! A^jMil ^^LjJI jij& U^Jj caJL>JI ^J aSU^U a^>j^ o*>lplixj ;»jij Ufljj .^Jj^ 
-Lygj ,jjI cjLlJjjJL) ^2jL^>J! m-^*^ ^j^^ jj& jy : Jj-^ ^° ^} . o*>L^fl*JI ^3 a-^Laj^I 

j Jfl-^JI fijj^ d^-lji /-« L/ajJU ^i)I oUtL^^I 0} . jj^> --" dwL^J IjJ^-Iji J*^->- a>^3 ^U^" 
Jo^b J^*j ^1 c^LJjjJl Jj^ (jp ^ <j^y^ A^jli^ ^il L^L^csrl j-^J ^UWi Jj^j ^i 
l^xJl ^>- .d\j*>*i\ 9 \y\ f-?«->r ^Jl oLJ! ^ L Jflii OLJ^I ♦— or (J ^r-J .aJL>JI 

l)L*J| li A^-^]flj jl Vp* Jj^ Jl Lv- iJljL^* . J^or /J-^" (J^ - ^ (jwLyflj *y CjLJjJ-^^j (*j-Aj 

i^llSol lijfc ^3 A^ai 15^ fi^-lji -Up A^oij Jlp 

a^j^JI ajS!I ^i ^^-^ ^^ *<<-*» J^ ^^ a^I 01 .^ _^f ^1 OjS^il _» U yt^f ^y Al 



15 




... 







<£%$<> 3j?$ $$& 



<e*fy#Jl*4*?'*d* 




0^*0^1 4-Jj r- Lx>cJ Lo e-A^jJ O 7*-^J L^ 9 ^J-^ tJ^J * ^^*^^ (%-*-*^!" OjSJ A-Jj>- l) jJu 

oLlJ j^JIj caJL>JL) wL^jcj! ajLp ^3 clip U <s*J ^ ;«,^?<J1 IJU& -j^*^ /J* r^*J Li^lj^ 

14 



(jliaSjf d\jJ6>) ^^o OjjIa 




^1 ^^j&l 



^r'ijSOl J-JJjJ^ J Alla*H kjtfLa JibxJ ^JUl J-JJjJ^ 5-^J O^-jJ ^^IpL ^Lft 
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jJjjJl dji^fco 



,J} I^Jj^sj ^^° '^J J Js**° V^'j^ ^'A».J OtjJJl J^lJjt 



^j^Jl 



« 



SjJJl ^ 




-jI^jIjSOi ^ 



^1 SjjbUJl OLJjjJl 

Cf U*J^ ^ "lT fJ^V^" UT^* O^J^ 1 <^J^ 



.ojj-vsJi oij^ ^lp ^tJi ^,lsjlj j>jl,h o^yij 
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(jliaSjf d\jJ6>) ^^o OjjIa 







" r JjSf! JU^I ^ 

19 



^ ^lil L^bjt^-lj S^Jr./?ll S-lj^r^l di-fc c-AjL^J 4iyc« J-LP 4-^bv- C^i^U^^ AjUJJ 4^-<Jl 

S^LJI U^j aJj>JI ltIj rr 4 J >?*^ oLL^p 4JjIj» U^ j aJj>JI r-jL>^ • L>-!d_* 4^il^ j^jJ 

u^JJ< *-^ l^ J^ 4 J objlSoi oJj* oL>J ^^J^p A-j^jJ L^Jj c£^-^ ^>Jl obllxJi Je** 
tJ^zAj (j$j}\ (^Ljj) ^jj.j .iiUw^^l ^^j 5-^-^ /^ ^j^rj^Jl (jj^^uLxjl) wU^ilJ $.L^L> 

Ojj-*^P OjSo l)I a^^.Ull (Jjl^- 5-^^ ^} .4jLal50l 4Jjj-<Jl A-jV'Lv- C-j|j-*ioJlj ^yglj^aJl 4s>*l>r\ 
rcJ^tJJj ^2JW2J>Jl dA^ LgJ 5)jj* «*ijjj X-<Ojtl7 C-Jlj^ ^^?t^ J>-\ (A*~*-> V J2Jl$ l^^ 4 ' \^2-^J>- 

(jJLlJj 0*5^4 v^jjJaiJ! 0} 4jLJL>J! ^3j -^i*^ J L ^ >t -^- , ^ 4 5i^U^2-<Jlj ^JjLa^JI oJj& j t ^*oij 0}j 
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li^XiJ I SI U^>Jl AjIp ^3 Aj^JiJl oJUfc jL^2j? (1)1 Aj J^j ^yiSsj tf,k-^» ^P ^Uol IJjfcj . ApUl 

^3 c£j-r^ ^p?t^>Bjl CU>bJ roL«J J^ 5 ^ 4J^>1 yjg-^Jlj dJjJ A3 jt>^il cJ^2J .JjI A3*>Loul 
L ^U^^ L? 1-AP jLgJl ^3 j^UJl Aj^J jU^I (1)1 c£^ \+£ -Wy J-U^ Jaxj Jl* .(1)^/^1 

(1)1 4^W?lj 4_LcA>Jl Lgj| lOL*jg tf<Jl ,JJc* (1) a3 jJj ^ A_$Lt35sJ JL5 a>w?I jJI j^libol ^L*l 

JS" ^^Ip djjJlj JjJI c-^-U? J^-j jp a^I ^y j-^W 4 l3^h \-fr*~?»~^ ^ Cj^3j^ ^^kj*- 
i L^JsjJ j^jj $^La J^J 4jjS\^J! cjIjJjIj .dj :i ^w<JI L^-v^jU^^- ^1j-«J1 lJ^*i ^° ^i 

J^xiJ 2L>J| ^j V^ -^j-^ O^J .olji ^y Jj^J dJUS J^" j^*j^ /Ji ^Lw*oH J^J 

^?j^jj>tJI ^^s-M o^LJI ISwJ <L^L^I ^lj^ /*o^ clr 4 4-*-^ >-^ apj-<o?^<JI , j& cjLlJjj^JI (1)} 

<r j^ojt^ JO ^3 4jik>t^ JlSsJ^lj C-jIjAJI (t-jJa^J *J -A3J . l)j-&-U!j CjIjJ-J^ 4j^SOlj AjjjJI 
C_JijUi? J! LjJ>tJjJ A-jJftilil ciiJi ^Jj Jh -S- 4jLU>t-<Jl ( ^2jL v ^>JI C^w^iSnJ diJJjj .(S£(Sj>r 

jt-jJaJlllI iJL^J J*^^l (1)1 A^-jJi! iJi^r ^L-cv oUjJ^JI J^-b oljJJl ^J jvjadl IJl* d)l 

i£ (J^^ rs^j W^ Jh*>«^j!j 4jLJ2? jJI d-Lgj (»j-AJ *^^ ^Wm^H ^^-^ -^Jj^^ fij-^Uij *>\1<k3 
4JjJ-^4 ^^ ^lil fi^ixJl ^-Ij^r^l ^jLJsj^j ^>jij ^gi .|jj>r 4^J-A^ ^JZ*^ (S^ /V 5-^ J^ {£ y^~» 
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jJjjJl dji^fco 




0j& Of j£*j ^ 
ol Jjfli 05 

jj^w2]l Ob Jj5)t 
r- j^Jl Obj-£j 

ji**-ty of ji ifip 

jP jflj JlioJ Jj 



^j *5\j s-bij J^ 4 ^ i]^ 2 -^ (+?* *>^~ ^^ U^>lj . ( JSw ^ ^ ;T c_-wcJl ^3 Uisji oLlJj^j! 

OjSo ^Jl oljJJlj coLlJjjJI J| 4^*JjL) Lg^o?t^»- yw? A-&J ,jLp dJJ^J AjUI) Xaju* -jjSsj 

"(AJ^Ul J*^ <Pj-^??^») ^^Wl 4-^JLJI 4_Pj^?y^ c(A-^^>-) 
A^y^l^JI .A-JLj^^l ^bj^OtJI /*-2-«^ L5 ^ lJ^^J <. j^"-**^ *2^r^ olpj^J^t^ ^t* ^ ^A^r aj 
A^Jpj\ 4^JL*J| 4Pj^o»t^ j J&> j^^^ ^2-«J>J! 'S- ^ju£2*u* ^Lj^^l J2^>JI /P^^ /g*^ fi-L>- Jl 

^ A^Tj -w4 Jj ^i oLlp LJl o-p jj ,3 4jik>t^ ^2jL^>- ob ^.Ij^tI iJljLft cJo 0}j 

ClJj>r AS-j^LoJ) $,\y>ry\ i^iiij Vj-« p jJLL<iJl /fp'j j^' CJLLp L« r- uJ] j^JJ (^iiJJjj A-JLy4^l J?j-<jj>tJj 

Obji J*^i SJ^U^ jl 4JL- jl 4^>rj» 4->«J^ c^b aJ^^^ A^JLJl C^LPj^^^j jj5" jl C*>\l«i 
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jJjjJl dji^fco 




Jj^l? jp <uip Jj^2^J< aJ <^0Jlj dij^- ,Jpb \Ja^* 'jL^tJ 
j! oL^aJl j^ *,-£ jkuJl iJLa ^J ^j^i cM j^ Oj *>\3 
OjAjJl j^ kj£jl (^j^ te^y i£&\ jkuJl Uajf 'jM^j 

ji oL^? ji ^j-*> iiLa OjSo oi jSCoj *^3 ciiis oljjjJij 

Lp^ °b^ j ^ J^ 1 ^^ °! ' W ^^ aijJty ui 
Japf jP *j\ J\ Ja^}\ iJLft ^^Ip IjJUa^u J s-lj^xJlj j^wwLftJlj 
Jijk jp Lgllj^-i *^?sj CJI? 1 - 03 j**)l 0\ ,Jp JOj 10^3 











jj^L^Jl oLjj^j 



oLlJJjJI -U*P £^J A^rj^ OlOj 4jjj^ (J-jA^aJ xjal^J ^ l^^lSJl 

iS^ta^l r»Jip JLlp SUci jI^j OS ^jJj^ ^JL^p ^> U^J diiij .*>U^1 ^Jj5\j 
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x-s^J ijLjk (V^J j^-^OjJl ^3 d^>t^J 4Po^ ^_j£\j0 y) ^LiiJl ( Jlp Sj^IS oLlJ J^Jl l)*^ 

Ij&^ a^tj xiji<Jl A-jL^^yi J?j^j>J! ^J-p L«jlj .s^.Ull i Lj^ 1 ./?«>>■ Y * * /-« j^" ilift 
oLJj^Jl aij& jli>J liUJ 03J cOLJ^I (^-^>r jJ ^jlijJl e/ 2 ^ oLL^p ^3 L^»lJj>t^ol ^ 

^.iSj>~ i L y^L<j^>-l ^^-j f*~^J LT^ -«Jb WV 4 ^ U^2-<J^>- •JjJUxJ! 

d^p c-w^Jj djJcyi? OjSnJ 01 <— -55BJ L*<*>L*Jl dijs> 0}j $.LJLj 4-^Ij *u3jb L»*)L» ^iUbuJ 

43 A^Jl ^2J^ «,^?->Jl £jA rj*?£\ dJJ^LoJ A-JLj^^l J?j^j>JI ij&*^ A-i^UJl Lx*>L*Jl 0} 

*>\Sv^ Ji>-lj ^jj^JI 0^ IJu^j .^yt-vb^ hjh^ c^LiJ Jl>J^lj aJjjI^JI Jlx-S»*yi ^jXiS" 
Lj>cj j^-*yi cJj-v^JIj aJjjL>JI ( jAjU^>JI /U^ 5 *^ 1 g (L^aij ^.LJJ 4j&jl>Jl ^-i^Ld! L^*>LJl 

jLx^l <^^y^ ^^r > ~ <ijj^-^ cl^J^* *"^^ ^V 4 ^^ ^>j**j>*j\ d>\A i «2j\^2^- <JL>j>^j \j^*J> jX& 
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jJjjJl 4j*UW 



Hr N 



4 
* 






C O O H 



A~*£ y>j&$\ ls>y^m 



R 

ii^kil 4JLJLJ1 



<LL**ih Jfiy&A\ *Lj 



o 



H teje 5JLJLj La JaJjj 



b (*)- 



/ 

HO 



N 

/ \ 
H H 



j£*?f}\ APjA^B-a J* 6 *^ 4Pj^l* 



^i\ j***tt ^uSh *j*Ji 



-iuJi 



HO 
HO 



i H 

I 

N 

,H 



i H | A 



CHr 



iH ^^^^ 
I^h ,>»* 



CH 




jJUli 



j-iSh J~J 



^CHr 

■CH- CH j--J 

_^ ,CHr 



J ? 

\ ° 

E 



o*y* 



l^\ 



Cr^jjil 



CH, / 
r ^ 



i 

N 



CHr 
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(jliaSjf d\jJ6>) ^^o OjjIa 



Neutral Aliphatics 



GLYCINE (gly) ALANINE (ala) VALINE (val) LEUCINE (leu) ISOLEUCINE (ile) 



i 
i * 




i a 







J J 



J J 



s 'tn *t*** 




J 




Neutral Aliphatics 



Acidic Aliphatics 



SERYNE (ser) THREONINE (Thr) CYSTEINE (cys) METHIONINE(Met) ASPARTIC ACID ( As P) 




-J 



: *c tj-< *c r< 

i 



J- * -r 



Asidik Alifatikler 



Bazik Alifatikler 



GLUMATIC ACID ( G1 U) LYSINE ( Ly S) ARGYNINE (Ar g) ASPARAGINE(Asti) GLUMATINE (Gin) 



A 



x 




Aromatic 



t 

Heterocyclic 



j*. 



PHENYLALANYN (Phe> TYROSINE (Try) TRYPTOPHANE ( Tr P )HISTIDINE (His> PROLINE (Pro> 
f kp - J" J TT -*ip flflft Ifflirt. 



w 
A*. 

9 



»«, 


if 

* 


* 

•V 

a 


* 

* 



a & m 

A 4 




Simple Carbon and 
Hidrogen chain 

Hidroxyl group 

Sulphur Including 
Group 



Acid chain 
Basic chain 
Polar but not ion 



Big rounded 
chain 

Cyclic amino 
acid 
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jJjjJl dji^fco 



4^*J ^ -^k '"^ J) • <— — U^ £•' 4^J' OO ^y 2 ^ ^ 6 '^*' cJtlMj-r' wsj Jul L»*^L^JI UL?»tj 

.cJj-s^ ,J ^>Jl Ij*>\j>JI f-^j (J^ *j^ <o^*^j^ <— *W" o^ ^ o#~^*^ ^J^J -°^ 
.L-L-I U^^prj *jip jl LgjjjUsj^j ^LaJI fJip jl cA-j>Jl <bUl aJLpU jLgJl s-^ -X>-lj 

.A-pJl d^LJl jjyJ J^j-* z*-*'*^' (V J^**^ \^L^ 





4JLJL» IgJ ^)1 ^^SM Ja**A\ 4JLJL» ja : jLUJl ^- *-*>j}1 
3JLJL> J c£JJl <e~*SM jia^pxJl 3JLJL> jA : ^Js>\ ^i (t-* , ^ , 
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(jliaSjf d\jJ6>) ^^o OjjIa 



j* r - 



oLS"y jli jSsjj a-JL^SoI oMpliJl (J J^-jJl jUj^^o Lj^^S" OIpjJI j l^*uij 
<vJJl s.Ul*Jl /pJj t^jJl (V J^-^ j-^ ^-6^ i3yd\j caJIx^^Ij aJ^cJI olij aJL^jT 
i^j^^j\ S-jl^^I J?j-<ij>JI *w4 4j S^> cjLlJjjJI dJJj 01 lo,!^^-^ oLlJj^J! .-i d^L>tjlj Ij^lS 

/pOj 4-^^ L*<*)Lx <~~£ y> t *^. l£ r~^ j^ 4 "-^^* tc^*^ ^V 4 ^ ^?«-<ij>Bjl ccjLlJjjJI 

J»*J Lis-^ JjUILc*(J . Lg^p JJ p-fr* /P^ '^"^J ^l*J 2> ^^ J^*^ Cj^JSr ?? \ f^~*i '^-* 

<J &\~>jjj\ £***■ Jij& jji^ ^^3 

lijL« J^-^ j-~^ J^^ Oli A-JLj^^l ( j^>y^>zj\ 

:l$J JUL <t^>- 

Ijj&j . 5-Liivxl *>Ij j-wj) J^Sw) c^lji ^j^L^ujI ^p ISs^iJI 
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jJjjJl dji^fco 



Ja& j-^j^I c^^' JiCiJl Oli 2L^o^( J?y&±\ 

JUj diiiJj -^^^ ^^^Jl (V*^ c5* e>*^ dr 4 -/^^ ^^^Jlj j-w* j^I ^y* j^j^SOl 



JrTJJ^ 



J&Jj* 




j~*fi\ ^^^H jia^^tii 



J*jty <£~*^ Jfi**A\ 



Cy Cj^JJ 1 - Cf-Jr^ J^-^ ^^ Ij5s-Aj . i y»-i,\ jl j^~jl <_5^^ L y2-oJ>JI l)jJ (J-J (JjJJJ 01 *,.)■?" «»J 

c-^-L^ 4J jLx^^l !Ji&j • L < p ^ jW^^ J-*^ ^' (V* ^J^-*^* s-^ 6 ^ ^-p ^*' ^Li* 
yc^l _i _2>- ^Ua^ 5.^1 15" L2J1 ^JJi A I jW^ j^j ^sS^Jlj *^jV^J J 1 **^ J - ^ y*J 

JA\ djlJjLa JIT ^jj ^ 4Jl £j*> p j£j?t ^1 *U~J1 j* jrl\ jJu f 

" 4 " ' ' ' ' ' ' ' a 

J-LP 4-LJC4 2uixj _L>C4 ^U^i fJlP J^» <dt« IJUSS .4JUP Jlkjlj J^Ol J-v-Uj _i ^L^i Ji C^^Ji 

\j4<*> 4^Jl>Jl oJu& L^ jJ) "jJlsJl" 4-JL5" 2bL6^ jllp *^ c^>-^l 0l^» ^^| j^ ^^ j^ 
>X^j . jJL>Jl 4^JL5" ^j 4jik>«^> 4^JL5" L-Ui wb?J (^UJl ^j^- ^J} $.L>Jl <— ^j>- j^t 
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L^lil 



*y* 



i a-oJl **J*J JJLP i^JsU aXJ) 






Ai^L^Jl <ji^ if lJ^ if^h s-^U^Ji jL^-^l 
*y 2LpIjJI oljL^-^l oJu* JS" Jj c l5 a^ ^p 
^jJ Jj a^pIjJ! ^p ^.L^jJI a^Us-JI Ji f-^J 

JL5 A-JLya^l J?j^J>Jl OjSj ^lil oljJUl (1)1 dLjca 

Jlp J o * ) > <y> -^j JLj^I jl *i*Jl £• ♦ ^ ♦ T \ * J ^lj jA *~^l ^j^^ ^y» 




,jjl <U**)l J^a A*^U*J Ufijl j~»j\ J^-^> Oli 



^^ 



A V 
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djAj 4JII4I *^ ii^lJUxJl OjLtJL 41aJs>jj /»jJL> ollJj^Jl oij* /^« wb-lj Jo 0} di-ta ,J} 
A-JLy^l ( J?j-<jJ>JI + ^1? 'J c_-J 45tj ls*^" • ^J-^^-^ J AJLjuI L^tjJjJ^vJjI v^P A^tjLJl oLLp LJl 

*LljJ( ikjlj! ij^^l Jpy^\ 

J2j\jjJ bca A-JLj^^l J?j^J>Jl J2JJ jJ* oLlJ J^Jl •JjSjJ 4^J*)UI (Sj^^^ S?Jj£<j\ JL>-lj 

j» ^JjI -kjj aJjj <J*"}h&-\ l)I ^iLa .^J^J J^J 43-^ IJL* J5" c^L*0- *J Ajj cU^JLPj 

uiJjwO j j^*o»Jl IJla <L«lil ajuo aJLp l)o La ^p La ISwvio /njjjj^ 4JLJL* ^ J?j^j>JI eJu^ 

. Lea A-JLj^^I J?j^j>J! Jsj J ^xJl -J^J ^t^^H ^J^jIj 

^x!l oLjj^jJI olji d\ djiju \jj\S* ^>Jl oLjIxJI ( JIp c^UoL lj-«li ^jjAJI ^.LJLjJU 
•So j A-o<jj^L*J aJ^jIj L^j JUL JajljjJI •-« p jjLj 1 g «/?iu x^ J^^jjj A-pJI c-jLJISJI a-jj ^ 

1>J jJcj *y aJipli aijfcj .Li /^ L^Jlp ^3ycJl pS± J A-^l^- aJ^jIj L^jlj c^>lil jlS 

.c^LlJj^JI 

^j^rj LlJi j (A).A-^L>Jl aJ^jIjJI oJj& ^j^-j jLg-b^ Ojj-j L -o-**J Aj^tij jL>-LJl OIJLa 
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jJjjJl dji^fco 




^ 2Lv»Sn j£^**Jl J^-f OlSCa jjJtf 0] laJJo!\ UJLJl ** cs" 5 * ^ <j£^Jl £LJL> JSLiJl ^ ^La 



j^ju <j;li <u*ul> *-^jJl LgJ oLlJj^J! ciii-ij (^^^ -^L^ (J} l£^Jj 1 g y?S» jl 4-<JSo! ^j 

O^PliJl ^i <dj^O *Jkjb J 4£>«^ j 4l>jLo ^^V^ ^^^1 jU ld>J*> cU^l^- ^ y£> 

d^s^ iji^?i ( ^-^-^ /%-w^sJi ^i *w?Laj| •! fJ^^>- JlSs-^o laii ^^^j l^v°^ cy 2 ^^ 5 *" <*^j 

Lj j . *JUl l)U£j*x /k 4 f* *J J-^J J^^j^Jl Js-j^I y^ W^^ U^y J"^ ^-^ id& J^-* J 



J^J C L^ 



,» • y 



Jb-la tjfi^- 



lJu&« 



^l^S^I LaJ /»JLP ^J&j 4JUU 4^^> 
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(jliaSjf d\jJ6>) ^^o OjjIa 




*}W«tU* 




ja SfJb "jJl3 " cr «^wJl ^Sh jis^Jl ij^-j 
j^jjipj^-j^il l&JJ- *W^^ Sjj^aJl ^J ^jij 



.Aj^»*J| oJLft 

U^> OjS^J Ujllp a^>^I ^j^^JI l)1 JU^Jl Iju& ^ c^sJI .Jl oUo^ll c~~j! J^J 
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j i 






4iliJ| A^jXJ :>Uj^I ^Ji^iil aI^JLu ,^^1 ^p^^Jl CU~J .J I { ^^ \^ 3J^$\ ^jj^ 1 

dj\y>z}\ iSy^^ l)i li-fe .J ^oydlj .oLJj^Jl l)j^ V*^ «^L<Jl ^S"j> r^^ ^ W^J 



.A^fiJ 



d J 



) »>tJl oL>rj.i (^jl^^ tf*-^ (J\ 4j>rL>tJu j^-^jL ^X-jJi? 



^IpI ^(a-jl^^I ^j^^JI s-sV d^ ^jj**^ ) V^^^ ~^)J\ oi^r^ ^j*^ lj\j>^\ 



-ijrjjX^il 4Jajl^3l 




^jjXj aJUj>-Ij {jttjj^ OjSo ^IJlp^I cjLuj aj-U-JI aJ^jIjJI OjS\j C-^yo IJ&J* j /o » 

.'/o * ^ So>. ^1p L^ j^-Ij JT 

.A}* J^- Y . . 

. -^JjjJl OjSo 4^J*)UI As>^>^^2j\ A-JLj^^l 

Jbu dltaj aj-^ -Mjj OjSsj l)1 ju^ a-jl^^I ^j^^Jl L^j -kJy ( jA\ J^ijjJi . 1 
j-OjM ^ ^ULJ! ^}a d\ p*j Jj>j "jjL- cjy^j j "l/j^ °^j^" J "l^j^j* 
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tx. ^ k0j\ vj J ry' c'ji &^ r***i' P^-^ C*>0 y? a^L>tJl 0-L& IS aS\j l)i J? *JUj ,-> y=2 J a Vwc*)LLa 

HNCC HNCC 






H H 



*LJ1 




N C C C 



R 
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^^2x^> ^^^ Jl^sj (1)1 JUi>-l j^ Jil L5 V^ c^^" ^ * * dr 4 OjS^> O^J^ ls* S-~^^ 

gr*J 'L^A? J^b 5 J^J |%-^al!! ^p-J Ja>-^ O^J^ 1 J^ lH^ 4 J 5 " (/ J 

IJu&j c?oli Ua^- .J ,%-gJl di-^^ cAl 0j^ ^j^-^JLi jJLsJl LgJL ^i^L^Jl li^ LgJ $ji ^j 
,J dJbj^» 4J jSo llj iJj Jbx-J 11 j j^jSftj Olj^JDl dJULa 4J c£JLl! ^> 

^ ^^^ ^ J! ' ? " s ' St » 

•^p L^j (*j-^ /c^^ Lg-AjLk? jj cjLlJjjJj A-JLj^iJIj a-JL^SoI j h j-pJI ( jAjLv^>«J1 0} 

L^J L> *)g '" J ^3j^jJ>tjl dJ-^ <^~JjJ* A-JLw*^! J?j^j>tjl p 1 ail U&^Jj>tJ ,^fl ya^c )) dJ-^ ^J"^ 
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jJjjJl dji^fco 



^3^1 LJLif lili cU?y oLJj^Jl jjSsj ^iJl a^^I ^j^^Jl ^ 4JLLJI aL^?JI ^y>~\ jl ^^laJi 
rejliJl -wj*^-* _b»J (1)1 /5v^j j l yup o~LjLJI aL>j*JI oJjSi jjSsj JL>J^>-Ii cLjIjJup -t^j^ ,JLp aL^tJI dJ-& 

L^r «_flj ^ Loj (*-£"* J fl-J <—*jyJl C)I j-jPC^-g-jUr L5 ^P |% $'/?«■* j! 4^-j5sj«^ JzJL*^ ^J^^l (J^H J' 

(SJjSs Li *-Pj <^-w>" ,J} Lj>" rt-g-fiS J Uj^J wUpJ J-br <^JL^ JL*£>-! l^_~>- ^J| L^>r ,t_g_PaSj jLoJ^-l 

. AJ ,^*^ 2 t_-^j J>eJI *j I J LL«L«I ,g)?»*i ciJjJj j iUi?U>- j j5\^ *_^*J J J^LJ>ti (Ou yts^JI 

jjSw» i Jax^j + g ^2Jtj cLJIjJup aa-oJsjI ^s ^xJl <Ll^*^I J3>j-<o*JI ^U*Jl ~Lp r-ij-ojjl !Jj& ^^j Lo 

-Jc« AJ , »**-J t g -" y (J aJS-w-t* UJI a-JUP (J a^J Jj L«wUp AJ! -lP ( >«J j|l *w« r*"^' ,y2xJ!4 *.^J J[l •*/« ' g ■/*•; 

^Pj <^^?-U^ jL*J| ijllft jb -jwO Ll« iJjSo o-LjL« A\L^>r- a-*j1j iil <— ^p J C LJ^J^rr^ OjSo (V uiJ^-J j 



AJLJLo r-ll3*y Aj JjLj JajljjJl ^-^>r bS JLjsI>-I L«l j /. * jj& ^Lya^l J2-<jJ>JI AJLJLo ^3 

l>Nwvio 1 g JJ *J ^V 4 ^ lj^ "" ^^ 6»^ aJ^*J-^ OjSo JLjsI>-I JLp m^" l_5^"^ ^^^J 

AjL>tl^l rj^jJl \$^j (_^jJL5 llL^pl C^wv^J ji-vi? \ * ' ^3 JL>-1 Jl JLjJ^-^l Lxv9j li|j 

gJldl dJu^ ^^ JLpj c(^ »°'*^ »°'*^ »°'*^ » t% =^» n * ) . ^yii! Lu aJU^.1 ^Jl. 
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CjLLJjjJI aSo AJISs^I (c^" <— ^ r*"^' cJ^J"^ ^JJ^St ^i^w2-^ d*JjSo Ji OLlJj jJ) 

ccjLlJj^JL) JJL*^Jl OLiJl tj-a^-l iii f» g Si l)j4^j ajUU 5jL^*< • aj^^j LgJl JLp 4i^>l y?«J\j 

1 g v?iuj A-JLj^^l J?j^j>JI <w~p jJ /^^M ^ 0*^1 LS*^" d ^^r ^ ^° f+ 6 dj «(c^ ^^ ^ J WMj^ 
0' ,3 l*- 4 L^jilaJ <w*-?»6j sJjAP J?*J* Jj>rlaJ L y^ Jj V Jj 4j>t^*w<JI CjLj>- uJ J Li* 

J^U^^j ^»J-aj (1)1 i -S^*j *y Si^L^Jl (1)1 SlJLJl oUxjL^JI ds-IJ* -Up jLxp^I _d ^-Jj l)» 
c_~Jjj jJfc 2L>Jl o^LJli iSy^ A-^J^I LgJ _sJi oLJj^Jl JlSvJ^I ^-X>bj U A-ftl 01 
(2Ll^I ^j^^JI <*-**> J c£>) <Jj^ *^ ^ dDUj 'Vs 556 ^ u^Lr 4 ^ clr 4 ^^ L5* ^° 

ISsJuJ (_^jij2j| ^j^juI wbJj>tj li* uiiJ^j caj Ly^j-v^^e- 4 d^l^jtjlj a21>- aJ JL5 /^h 9f*Jt p t*jl 
♦^Jj^Jl J^-^ ^^^l ^^^J^rt^ c^j-*-^^ ^j-<oJl dii-ij j AjjliiJl CjLjIj-j^JI -Up j^w^^^^JI 

lid j ^JJ^j cl^ 4 ^-^J ^ *^°^\ u ^j^j>Ji\ 0U ^JLUlS" c^jiiJl ^j-<oJl ^ ^^>t«<Jl LgJlx^» 
^jiiJl ^j-<oJl 0} cU-g-Lj li^3 iiL^ 0l *yi 1-g-^n^j ^^-^ Lg-j cj-Hj L5 ^^ c-ajL^jJ^ 0l (V^j 

^jiiJl ^j-<oJl c^ljii cuaI^- J-aJ cLgJ} dLi3*yi ^ jj^ c^>^^ sIlw-I Lj&j c4JL>e^ V J^^j 
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jJjjJl dji^fco 




.dJlill ^JLJi JSCoJ! X 
.g\J\ J\^\ JSLiJ! .£ 

Jj^LJI ^^1 ^j^^Jl sJlJL- ^3UJIj OjSo <uU ^^jUlS\ $.LlJI Ul coMpUJI ^^u ^ 

^l^^I J2-o^Jl sJlJL- $.L>Jl j ^3liiilj dj&a LgJU cJliJl j-LJl .J c^LJjjJl Ul 
.Lj^aj J J^Jl ol-L ^ij^^l *^»*>JI SjLJLx £ja j£\ jl /t^ (V° ^j^i <c*^j^ £-W^ ^ 

.(%-^i jJl^Jl SjiP <_£y l)1 LjJLpLwo 



40 



j^-v^otJJ ^jJLaJl ^j-<oJl li^ ^i oLlJj^JI Jl 4^^JL) 4jb x-^jJlj . L^L*c*-l ^j ^yiiJl 
Ji^-ljJl ^^Sll ^^^Jl J^j J lil .U* U^UJl c-^Lj J^ J^^ -tLjj^l j^ Jb^ 

^3 jJbJl A^lP ^wb> c£^r^ *^J^ 4lAp^ **iiij m^J^ ^ <1#*^ ^-^J^ ^ l£*^ ktf^ 

Jjv-Ij U^UjI L>*^- (J yc^Jl L r4 ::; ^H OlS^> _i ajUD oj^*-JI JL^p^I cJii>Jj 
jjjl a-jl^^I L y?j-< J j>Jl oLl« 0} .d^^p?B-<Jl <js*^ ^JJ dr^ ^J j- 1 -***^-^ Cf* ^3^^1j 
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jJjjJl dji^fco 



o 






CH, 






H*K C _ 



) ^m ^iL^ji t ^» ^^i r ^vi ^^i £ ^vi ja^i\ a ^vi j&^i i ^i ^i^j' 



,jjH\ ju\ j£jJi . > 



V 




.^jJtell <J\Jl jdJl .T 



.dJi^ii ^ui jslsJi .r 



.gljJl ^Ui JSCjsJi . £ 



Heme group 





hj\jj\ 



Alpha Helix ^^ 







•J | L^illtjj oLJjjJU 3Jbjji)lj 
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Lb» J^>«dLi 2lL15 OjSvJ *y oULk j rc*^ J^~^ (Sy^ s-1^1 ^ ^1 ^W'j^ ^ 
^Ul oJllx^l jt *L>^I *Uap| JLp j^Ui! *ld! O^SCj LgjU c^jji^Jl *U! dJULj ji\ 

4>^ j jiJl a^j-i J0 'j5>- d\ *^t« cs-L^-^l ry* JZ^ 1^" ^g-<Jl oUrL^-^l wb-l jJ* 
Axj^S Lta La3! JjLw-Ij L**>j /J^P' J^ c-A^J OllJjjJl di-gJ (^jJLajI .Sj-«jdlj (.Ajj\y* -^j^ 

.J A>tdL) 4JL)lij 4^>wJLi^3j 4ij^jc«j <Lw>«jl« dJJLj ajj«,^> 11 oli oljLJjjJli IJla L^jjj 
^TuSll ,i Lib jjSC; 2L>Jl oLjI^JI ?L^-1 ^J oLJj^JI <J ^Jl oljl^io^l 01 
cJl5" U ciliJ^l 2L*^l^ ^fJLLo c^j^-jJI Ax r iJ"jj^ r j*iJl " ^jy (j^sj J Olj . *wjj^\ 

d-L^ XJUJ O a^SvJLxJl Ow£d <L* «UL*J1 «Aj jJ 'j*J*yj\ lJj& £UJ j] ^J-*^ ^^ 6 j^S>rj\ 0.-L& AJS-^Ji) 
O Low^Ju JjJj>- <^l*^l <L^*J>cJ (_£ aSl Oj-*SsJL*Jl Ow A*^ A-ovi'l^tJl dJjk L^2JiJJ c4Jj-g-^o 

4^1 ^' (_£ji ^-*^ • 0*-*^^*^ (V 4 o-aWIj wb»-lj Oj^SvJJdl aSv-^ ^US jL) LJIp) Lfr**oaJ 
jJftJl ojl*j o-^j-v^j j lj^>- *>\j j laja^xj j c«^*otJ l)1 x^Jal^J £.L**P Si^U^- 4 *^ $.L>-*yi ^3 

*^i .L^y>l c-j>J OjSJ l)Lj L^JlS" OjSol oljiJ jo^S jJ j ^x>- a^-joJI oJLgJ j>Jb j£j& j 

^<ij?r > J?"i 0jLg-<Jl j (J-jJlj J^xJl ciii^J lioU^? ClJjSo ^xJl cl^lwb-^l 4_LJ-vc ^j djJJl 

Jjw ciJJi <j~^p ^Lp^Lj fW^^j •c5^ p ^^ J <^w^ol l? Ip c^j^>s-lxJ1 aSw Lya^xj c^ljJJl 
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jJjjJl dji^fco 







oLJjjJLi Jgji^uJt ^ijjJl^Jl 

(w^JL^T J! Li2>r A-JLya^l J?j^J>Jl CJO (1)1 -l*j U<2J) c£^"*^ fij2»OC<Jl c^lJj^^l JjJb^Jj 
oJjk JlSwIj <_JlSj^ ^Jj>«J -kjlj Jl fiJ-ft Jl5w<l 0} A-JL^jjwL^Jl aJ^jI^JI &&*i 1 *^2j1 4JL*o 
( J?j-«j>JI C>^ ^^ c ^"^ J-* l^ 4_L*J-^Jl ^ A-JLj>tJjwLJ& JsjIj^j (*j-^ ^JJLP ^JjjL>Jl 

-kjlj^Jl ^JIj 4iyc« J^k>- A-^jJl oL>Jl ^ 4P^A2<Jl cj\ j^^i\ j otJlX^I CJ^-b JJLi 
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L5* cl^Jj"^ dlta Jj>cjj d^Xrr^ J^~^ 4^J*>Ul ols-I^JsJ^lj ols-L^J^I <_/^ ^^"J f^" 



C/-JjjJl A-ov^U>- l)IAa3 c_^^*J ,J^b J C-JjlJs-ojl -£- o^IjJ oUjj^JI c-^jlij c_^*J -kjljjJJ 

^oJ c-^w^J^I IgJj cu*>- ^j^ t\^*J^ ^jj^ c-^-^Jl ^jjs aJ^jIjJI a-b* 0U c-^-^Jl iJLf! j 






'1 



H - KM> ^ 

XJQC OO 

vk c=q>h-mk: CO 

» » » 
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4l^U dibuJ J™ni c4j^u«i< 



jJjjJl dji^fco 





^9 c^y^Jij c<Lblk* 4JLb Jiwo jA 



A-JlpliJ 2u^J| $.L>J^I aJUp ji>^ 04^ ^M i^-v^j V^^ Ju^*>LJl ylJ jj& ^.l^j^j^l 
l os^jj c*i^ulj c_jwb*tJI <o j>- ^jjaS^J ^ \a-^» /*-^j^ ^-^^->- jj^ ^^-^ C — °^4J CC-^I rJLjl 

oJjk L/?tfi ^*Jl3 jJJli L^A> L£j2 c ^J^ >^5j C ^1"^J^ V -^ ^h->)j tAjJLJ^rjjwLjk Jfijl jj 

^^k^ Jajlj^Jl flJLA j* y& dSl diiij cAjJlj 4^\ IgJ JajljjJl dJlA Of C*2-jf c^jUJl 01 

£.1 l?ri ,y2JU c_Ji J3) i^^*Jj cJ^Jj"^ ^V 4 ^' /j^J-^^*^ AJL^4 ^jJ^LL^ ^3 4JL^« OlSj! ^3 
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(jliaSjf d\jJ6>) ^^o Ojjlfc 



jjj^ " y „j*i\ JuSf iboSii j^wi *uji ^jd ji-»Sfi ^ 




^rSyr^V 



*^ c^iJl (%-j-^ c->LJl IxAJl jg.^: Jj v^ljaJl ISsJJl ( Jlp Jj-^2>Jl diii *jl«j fj?^- 

lp Jj^2>JLJ 2iii^>^ 2Lpr ^1 J| jf L^SL fj*>l!l i^Jjui\ ( Jai\ oLJUp Ji>-L *-^>L£ -Up 

JsJ! ^^o SjLJ! oljl^l J^SC; V Uajfj .Sy'UaJ! ^L*- JUiT! ^SLj ^ SyLt JS^ 

01 . *}hyf?i}~ J&\ oLlJj^JI _JI 4^juL *^ Jl L* I . djL-^ JSw ,*^> -^j jJ L«Jjlp *1?L>JI 

^J -O^J^ ^ipli 0IAa3 ^Jl L^jI l£^Jjj O^Jj^ tj*^ J^ L^i ^J* <0^J^ 
jLv- J\ J^2j j Li^> Y * <j0j^ {J* J^ J>\ o*Jj^ ^^ ^^ l^ ^^-J (oMvaxl! 
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oJjk Ds-^f 4 r*"^ 5"^ 5 ^—-^ y 5 *^^ r 3 *"i 5 J ^**^*' (_£-^ j^" 5 ^ c^ j/tL* y? Jt5 4 

^Uj^I aJLj aSjjJI J?j*£ oJLil aJu* ^ ^Uj^I cj*^ J^-^ c5^ Jj-^^ t"^Ucjjjf 
^^^Jl sJlJL- $.L>Jl v^ ^^ ^U-jSf\ (J^teJl ^ISCjuj ^jjjJi ^l^J^ diiA^j c^Ij^J^I 

Jlt<0 OLLjj *Jl4 .4JL^ OLgJ>r 4 4'jjj .jpUL* L5^J ^*^ OlSjl 4 /jJ U ^3 ^ly4^l 
oijfc 4^XJ Aj^LJI JlSvJ^I ^Lp Jj-^2>Jl L>*^aj cSLxiJl oijfc i ^Uj^I 2Lj*>C Jlx^l 

(_^Ij 4 jlJJL* 4 c^wJy (^Lj L^-j^ (i-^ tJSjj^ rr 4 ^*^ c£^ ^ <JLp . liL**-* p j-^j-oJI IJjk ^s 






1 J I i^tiM 
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(jliaSjf OOOP) ^^o Ojjlfc 







lift 4jjjyjj 4jLy2>J *J La (1)1 dJIJi Jj J .7- yjp aJ (S j-^ ^^ AJ^Lyg-* 4JL)jS\J OjS\J 1 |jj>r 

^iil *>L^aij ^is^l cjL^IjJjI 01 c c1^Jj^ ^^ SJLLjtLa 0wL>Ap L^lix) IJj*- J2-^~4 u^^Aj* jj> 
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jJjjJl dji^fco 



jl dlta ^Jl 4$L>1 j UU-^a J^-vio ^.Ij^J^Ij 4JLp Jj-^2>JI *jj c£J^j (VjJ J^-^ <^' 

j_£^yt*Ju j-QPl 2 4J) tc&~ 6 ^ j2rs-*j\ /j^H ^Jj ^-^*-s^J 4JI As>rjJj r^*-*2 ij^jry' ^(S J* 
\}? *}?•><£ o^Uj L^j L» g **"5 j 1j5s_& .x-y2jl g";^j jlSs^ ^ Cj\jJJ) dJJ* *-yb 'J *-!> 







VjL 







.43^1^2^ 2L>J| S^L«Jt S^J^r' 
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c^bxJl O^U^sJ^I £^^ J^J JJs^ J^*> (J\ lij^ 
<UJj& A*l£ IJjfc j^ j^Sl S-^J"* <j**Jj^ <jdj^ 



(jliaSjf OUOP) ^^o Ojjlfc 



^jj^UJl ol^Uol 0} tfUftJl li-fc fUi oli.sL^Jl A-^kjL4 >AP O^g-blj /*J^ r*-^*^ jl>Jl 

*j* jjUbJl Ojjj <ji^ ^i ^^- M- 4 J^?^ ^L*i ^Jl Sjb^l 4J»j J^b Obo^l J^" W^ 

01 jAjl ,3 ^p -ij 4jLJL>JI dJj&J CJlAjOIj j^ ./?M C_^b>t^y2>l (*-^J Oj«,^?L>^<Jl OjJ^ J-«Jl /J*^ 




U-Sbxjb 43*>U*)l Objj^Jl OjScJ I^sm 
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Vj-« ^r^> L£^^ ,/2-<U>Jl 4J^J-^ ^L>tJlj ciiJi J 4JL* d^L jJl -JJ>J j^l $,[j2J'\j> *-*^J*j\ ^ 
L y23^L}\ C-^-^uj cd-UUJl ^^S- kSj*? (Jl iS^Ji ^J"^^ ^ (V ,5 ^*^ <^'J Cfi-b-lj 

^^L2jj j^-^ojji J^^ jS^*jii AiAjpy) (*j-«j *y l«wUp • r jj^*j s yi o^y cjS^*ji j?j^> sjU^^i 

.^jip jJUj *yi Ujj *y jjjSCji iJla 01 cbS^Ji ^ y • • 

£jA A-<-«^feJI ^jJ>tJ (^iUJjJ Owl*Jl oJjk AJlaij A^jJ&l .^)gT JjJLj^-J 4jjJ42-<jJl A^t-j^t^SJ) 







s-LJl 0j^» tJLaj l^.Maxj 
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*^ ^Jj-aj *^>^ ziSj^ V * * i^^p" J^^ 'l/ 2 -^ *^-? ^ lt"^ y>JI J 1 ^"^ Cj^ 3j^ £"^V 
J-**i *<£j*- T • ^ >^j } \3jj*j Cj*3J> a * Or 4 ^ r^ 4 'O* 7 ^ J^ </ o^ 
^LoJlj <+-iy\ \ * * ^v 4 J^^3 oApL^^JI c^LkjjJ^I -^ olj-JuxJlj a-jl^^I ( J?j-<u>JI jL^*-^ 

/^ OU*<J 4-MJ^ ^J-^"^ r^^-2^' (V 4 C-AJ ^H ta ^ > "'j (V 4 »*-v^ 4j>-L*^4 ^ ytJL^J oL>tJl 
IJlfc ^y» ktfe $JL>-lj Axj^S tHj^ 0> /V*i ^J V*^ objlSOl ^3 Ig-LP ^LP *y _2JI A-JJ^I 

*y UU^Ji ^u^jJi ^^jj\ iJl^j A^oij J g i i^j (jSi\ jjJb^Ji iJu& oi t^^^i Ojiy ^—^ OL) 

c-jLLoJU cc-jLLoJI oijfc ^p S^ljiJl Li ajUD a^^» 2LLi5>- ^JJ 01 -Ul^i iiL& /^Jj 

Olji /w« OjSnJj ( jA\ C^lpj-<ojt^Jl dJj& 0} cA-^pl jJI jS* * A-pJl j-^P oljJul j-& CjLSjj^jJI fijji 
^J J^P Oli ^"^J JL^pL j»jij 0jJj>Jlj ^^rJjwL^Jlj ^jt^^^lj ^^-J^xJl Jlfl 

JL^PL ^»jiJ A-^PljJl j-jP CjljJlil dJU& JjOr C^-JJ^ L> Oil t^Ul J- 4 JL^p^I «J^ j^i {^J^ 

oljJJlj c^U)j^?JLi OjSsj 0) /^-*j *y aJUI c^Uti-^Jl ^3 a^-jAjl^ (^JJl 7-UcJl iJL^i 
u^j^b c-jIj^^JI jA 15" ^jJu (^JJl a3^I y>lj 0j5"^>^ ^.^j^ Jxi a-^pIjJI j^^ v^Jl ^p 
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$ $» ^ ^p 





^^^ J*^>- (S^J^ W^O***^ ^j : ^N A-Jbv- _d /cV^ cy 2 ^^ 5 *" ^° l^ * 6 ^ (S^ Cji? jjr^ ztsy* 
^j A^JUj A^rbv- ilLfc 0^ LS >^i\ ^iSsJl! IJbr ^-^4 4-S^J! oijfc jl t^Pj^Jl di-gj ^jZJLi 0j.S 
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(jlkSjf JOOP) ^^o OjjIa 



4_alx>t^4 A-JL^j JLj API aS 3j«j jl J^*Uj *^« OjSo DNA (_£jjJUI ^2-<iJ>tJl $,{£ \>*3 



L \P oLaJjca JjSo oUjpyJ! d^-ft u> 



V 



L>1 



c>^ 



. I! I! ^o I! Uf^ 



^Lp*- 






dJb DNA cSj^Jl 



$r 






*>wJ 



^ 



ULoji 










t- 



e 
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<2>tyW 



jJjjJl 4j*UW 



jt-^JJ <1j j^w^^^Jl ^3 4j JjJxLoJ) l)ISs-<J| jjJj^cJJ Ij^Jj 0} *w-*^fcJ /J) .Jj 0ji**J OLLoj J 
.rt-p^v^ M3\JUjj rc^t^v^J) 4JlS^4 ^jj <b>rL>tJl /^J ,5^1 4jLx Jl (jLvcj| 

.Allj^f JT ^ J^l&l ^^i! ^jj! J^ Jaj !i*j 
OjJljy ^ * * Or 4 ^^^^^J^ Ij*^j>JI ^il ^j^ c-Jiy SJL-^JI Jj-^j 01 . ajIaU slS'^Ij 

.objj^J! ^i- <0,r J^ 4 > s ^ dljfipl (_^AJI ^yl^- J5w(j (*^-^ ^> fi j^^i^ fi ^* 

"DNA" ^ 3 yi\ u ^^i\ tf 4»isii 

oliJjjJ! r-L} JUp ajI ^^^-^ tAJt^sJI *^j^ ^^"ji c^-iji DNA (_£jjju! ^2-<jj>JI z(S y* 
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(jlkSjf OOOP) ^^o OjjIa 



^-j^T £.L^Sj aJj>JI Jj>-|jj JL^P^I lJJ^' ^JjU Iwbr *-$>• ^^t^Jl cl^J^^ ^" ^i ^i 
^3 4JL5.2 A^t-j^e-v^ Cj[aj\jla jLp J fl.,<?>Jl *w^?cJ diJJj j aJL>JI *^*- jlj-«^o»l r^*-^ C-AJui? Jl 
C4j>rlxj| ^IjJ L**^ Wm^H ^ M^ L^ AaIjCUJI 4JLxjJI Jj-y^J -XxJ DNA (_£jjJl ^2-<jJ>Jl 

^J«J oljJJl ^U-JLj OjSs-a ^J^r jJ* ^j^j^Jl m-*^ £"^*^ ^ J^^ ^j^Ut 4^>L>Jl 01 
jjj-oj (^J-*Ju J^ U^ 3 ^ J?*" $-> 3 S^*"^ J z*-*^*^ (_£^' (*-*-*-)> J^J c "-" w ^r J ^P^' 

4j*jj^\ ^3j^>Jl J^S> 01 C-^yo *£ IS" Lij cAjUD JLaj^j c_^-*-^ (%-JjJ*^ iJLft J^-^J cUjIj 






C 1 ^ 



oi 



MjU. 



LL* y L y« OjSo 








jLL. r ^ OjSo g^ii! "DNA" g^jyil 

Cj\s*Jup *jA \>*JUp J^>-^ y 9 -^ d^S- *jA 
^JlUj*5 O JI^lA ^_ju\ ^jA 4J aSs^ AS-j^iA 
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jJjjJl dji^fco 







cL^IjI ^ cj\j* JLjc<JI -jj^x^J aJIp ds-lij olS J^<o 7tl^\jJ* olj o + ^ .,<?? ^J Jij 

.4jik>^> jJi^j Sujajb d^Lixil a-^jJ AilSol aJIp oLLjJI JljJ ^j 
*y aJIp d^-liSsj DNA c?jj^\ ^^^Jl s-c£j^ (V <j*Hj^ ob>jl*^ ^J-jJ *J JJL) 

.l^b*- ^^jT j^Ujl* f!j-$Ji <3U cA3^U^» OjSsj ^i aJLp jLp *y 
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. ajUJL) a^^^^ oy&Lb 4jU Jj^j^j jpIj-^JI Jk^ ^ Ai^U^» ^-b JLi IJu* 

/^-JjjJu 4_al*-UJi 4^4jIx-<Jl ^b*cJ 0} *Axj )^>r ^-g-* iS j>~ ' ^M^J J'^i^r^ f*""^J"^ J 

4^>Mp j Sjlg^ jgfcj 01 C-^o j . "DNA" i£jj^\ ^^^Jl ^C£j^" ^ ^^1 V^ 2 -*^ 

.J^UJl JJ^UJl (j-jj^Jl IJL^j ^^"S!l Jaj (>Ji*J diiij " is^^uJl 

DNA l£jj^\ u fa^>Ji\ Ojji^- ^^ dJi y*j tc^jS\ aJL^p jj-^*- Jj^ jy& j- 4 Jb!^i 

j^jjj^l J2-*jjj ' j\jt*~~y. RNA *-iy\ SjLojJI *^-j fy^-j c^*jjI aJ~«*p aj I^lj di-ta j 

oUrj.sj ^2->\jj dX& IJL-i ^^ V°^ a^c-^j ^j!i2-<Jl /^*J^ ajIJj Li jI^J^j 7^7Vi4 

^ciajI IJift (t-*j ca^*<j^*jI 7xi& dJUi j j^JlJI IlLo 4wwoij J a>- (^JiiLJI DNA ^jy\ ^2-<jj>JI 

Jl AJLp^^J c-^— o "DNA" Lfj^ ( j^^>^ 3j>~ l J^' "t>JJ&>- iiLj& (1)1 A^rjjJ chilli 4-S^o 
cdiiAJ 4^>jMil j-rf^^ CjJl>-lj Xjlj J^-^J d^lJlplj 4jL)i^ j^J JlS ^IjsJl d^Jj cA^rjJlil dJU& 

DNA i^jyi\ ( ^2-<>j>J r- jXjLJI J^jj-viJl ^^ /Jj ^^J^-ijj Lgjj^b- aJIS^^j oj^j^sJl dij^ 
a^-j^JIS' ^jxi-Jl "DNA" l£jj^\ ^jfa^^i i^J* 0^ DNA" l£jj^\ ^j^^J! sJL-j 
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jJjjJl dji^fco 



<0 y>rj^j\ oL* jlx^Jl 0£.ljJlJ AjjJuJl A-JLj^jJI *42Jj>zj\ <r ^y^ <J^k>- DNA (_£jjJjl ^2-«j>JI 

^iyc4 Jl Jju \^*i rJj j~^ **•* Wy Sjz^o \j3j&j (."DMA" <SjjA\ ^j^^JI ^ 
RNA iS$y^ J&j*s*S\ *jy\ ^a cj\jy^jj Oli dlta ^ c O^J^ ^^ <3jj>Jl ?lJj>*^l 

JlLo Laljij Olj /-Jj J^jI s-lto! L«l 1 g ,/?iu *^* A-^pl Jl ^P oljAJl x_*J*«Jj OjSo (_£jJl £(_£j^yJl 




l?r^j&j »j&ll~j 4)1 <*£j ^^Ip Y * % ♦ ^ <J DMA l£jjA\ ja**A\ fa\J ^ r^6 J& d\~J*$\ &\ 
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d^jj^a ^^J '^Wl^t^J oLkjJj^I j J&> oUjJ^jJI oJjbj CO^jJbt^ Olji ^L>tJlj C-JjSnj 

dJufe SL>Jl Ji*j L^)^>J c-^yo ^x!l oli^Jl jj» juJljJI iiL& cjJJiil ^LtjJl ^^3 ^^^>. 

. C_-J jljZ-oJ) /j5>Jr?\ ^J^-^i /V ^-^"J 4j jJJs-oJl -*P oL«jl*^Jl ^c-^JLj^*^ 
jl <— ^ 4_>L ^J-^J 4JO c4iS\J^<Jl dijk J^tJ S^lxJJ (jjL>- a-^« j>-\ Oi> ( J^>6^ LlA 

i c_^jJli2-<Jl ^p ^mwaJI s-Ll^-L (*j^ <• DNA ^jjjJl J2-<jj>JI ^J aJL^p ^3 ApL*o 
•Swoj Ia^jj c4^*oiJ J^>JI ^p L^j>t^*J c_^o ^i)l c-j|jjLiJI (J^j cLgJj>-b c^^^^l cjIjjLijI 

|jj& ^3 Lai CAJ jXL2-<j! ^Jd C^lj^iJl ^jL^IJ li!l>e-A *>Lwc*<J J?^l L^t^JL^ ^Jj>tJ^*J IjLp-lj 
4Jj| -^ Mi 3 ^^ "h^-^i J-JJlV^\ (_^JjJL)I ^2-<u>JIj ^j^I^JI jl^iwJjJl p-iy^ ^^ ?Tg^H 

^j^i! ^ ^-t ^11 (SPLICE CEOSOM) aJL^UJi oLj jjty ^t; diii o^j ^ 

L vw ? (V 4 c_-jjI]2-<JI ^p j^3 l-jjJ42^j\ j ^j^>JL aiJ^j -Jj 4L> *^uJli LljJspI jJj cLg^jL 

c-^j^j dliiJj cli^p- lij^j ijKv- l^ja^ ( ^uj\ji}\ Ld5" _i ^j>JL LJLp c-^jo j 2uiUJI sJu^ 

ISLJj UjL; Lo ajIj^ ( JIp jjXJ jJ ^lj Aj^ijs^Jl c^L>jLjcJI ^^j ^Xr^ ^3yu l)1 

. . .A*f?£~ <-jy£ <.^s*l£ dj^^yj\ Lj^JI -*JjJ cf^ ^j*! *j dJ-5-L)j c^ixij 
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jJjjJl dji^fco 



SljJlj 







^ J 



j\j*\j fy5 



jLlJj^JIj oLkjJj^I 



^■Ufljl j^ J^" ^J^ j^P J^-*^ LgjijLbj 5-I^Ij ?y& aL>-j» 



*J ^iil AiL>Jl c^L^tJl 01 cjli^j-vJl ^j^j (V ^^" 



£ 



bi 



(_£jjJUI ^2-<jJ>tJl rc^*J A-ii^P J*)^ LgJ>t^*J 



Jjf ^_b OS lJLi^VI IJu* 01 ca^L>JI oLJjjJl 



01 ,Jl I^JU^jj JJL) cAJliJl Oik 



j-" 



<J^L>ol 



L5 3 *S 



*Or O O ■ 



cT 



kg^ aJj>-l 



^ L5* 



Ui^bv- L>«^*J 




Olbj^Jl y ~ *° J* fJ?bxJl TL^JJ 



^2-<jj>JI rc^*J aJL^p <j^k>- L^j>t^*J *J ^^^ a^L>JI oLl^jJI 0} c0u^j^*JI ^J^J L5^ ^^ J>r ^-6-* ^Jj^ 
OLkj-^ oU>ol ^ ly Jjl ^_b Ji ^liu^T^I lJufc 0} cA^L>Jl oLJj^Jl fr^i <— ~**~j l£jj^ 



^L>Jl ^^^dJ 



Or O O 



* *w4 aJai oJjv-Ij Orj^ _d Ul^bv- L>«^*J 01 ,Jl I JU^ y *Xjbj cAJliUJl 



.aJLsJI ^L*i c r ^-~o 4a,kuJl aJufc Ij*>\>- jJ <SjjA\ ^^^Jl ^ -^-jj c£-^ 

JLi LgJ*y UJLij 01 ^y ^Jb aJL>JI ^2j AiL>Jl oL^sJl oij* L^i^i ^Jl oLJj^Jl oij* 01 

.fj?^ L y^ J . Ip^i (^ 
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J~pH\DNA i^yr 



(jlkSjf JUOP) ^^o OjjIa 







" "" ■g^ ^ -^« ^ " "»« ■ 







'■■^fjjlffi-^ 



JU/iW 




2 y|?88BB^ f fWfyW? \ f *-. ■ :*••*'■ • ■ 




.'J-^ID 




UJUl _^tdf SPLICE AS 'OME^j~~Ju~*> " cr o~«Jl fjft\ jl ^ lAsA^ j&- <dji j* j&}\ RNA )\j~^j> 
4JLJLJ! j^ Ojikjl j^ *~Ji!l sjej *Ja3 (^ y^' d ^ 04* .J j cl^ij^ j^> 2bj!kJl j^ *1j^-SM j^ k^j^^l 
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( j^i\ £^^ ^1| ^AlJ O^*^ J^ L5* (^J^^ lW) *J"^ ^^ C<ID L£jJ^ ^^^Jl 

^Jlj UwU^i LJiyA ^j oyL^ 0j>o AjJJjJ^ jJ ApIjS d->^j /^ SJ^X^ '.y* Oj^jSol) 
xvAta c£jj^ ( j2-<»j>Jlj LJisA ^jjJl J2^j>J!j r»-JjJ^^ l.^g^j cJiij^j l)» ^^> 

l>j ^j-^j 4jU U^jI AJaibJl dijfc ^$j C/^Jj^Jl J^>J ^»J*>Ul SjL-jJl ,U^> c£^ Jj-^j^ 

J^r J ^lil oL^Jl aJjfc CjL«jJj^JjjI ^<jwc^<JI « ;y?«Jl Jl 4^JLjc<JI aJj& LaJ ^-^^ 0*yij 
JjMi caJLsJI Jj^ /c* SjjLx^j DNA l£jj^\ u ^>k}\ £j& d-Lxj OjSsj L)*>l^Jl ^^^ (V 

&y*)\ RNA Lfjj^\ J^^i\ ^iSj^> J^ ^ ^^H ^JU2-J! dJj^ J\ £^>1\ ja\ JaJ ^y» 

^^ ^jUJi ^Uw^aj Ja-jjj f jjj^J^ Jj— Ji m7?A64 ^j^- ^sbj UwUp cy»^i 4-Ip 

U2jj J^jxj Jj-^i! mRNA l£jj^\ J^^i\ liSj* cOUL <r^ J^y Ji J-^j ^ 

j^a^l IJLft Jj-v^J ^-^J t^jl^.I.)! U^J^J AjIwLJI ^c^J f%-*i 01 <~^*-l ^L 4 (J} jtt^ (c^^ 4j>Ax-<J\ 
*yi ^j^^Jl j^-^^J A-Jl^JLi c£j>^ J^^ (Ji J^^j^^ J^jk '^ ^^^JJ^J^^ L^i 

n -4^bM ^ykJ! o^J^ 1 ^j^^ 
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iJljLftj (.z^p y> 4_L*J~^4 c-jLL^p A^st-jiij jjJL>tjj Lo^JLajj (£Jj\ LiLul (_£jjJI J2-<u>JIj a-jl^^I 

JjSo l)1 (— 35*J dJlJJjj <. ( j£>\j>*j\ 4lpLiXj A-JLj^^l ( J?j-<u>Jl -^ <r y *p <j-^"*J (j^^" r*-ij^ 

iiL& jl ^y U5" L^J t JiUl c£j^ ^^^Jlj (Vs^ ^^2-^>JIj lg,ktj c-^w^Lj a-jjI r*^i^ 
^»Ap -^p-j L>-Ij-<JI z^^^" ^ 1 g s^s /*-* aI^Ijjl* cjLL^pj (_JijUi>j LgJ ^.Ij^t^I /^ JjJjuI 

jl f-jal^o *y ^2>- -g^sJt (VH^-^ ^W 5 " Jj-^ Ji c£^Ji ^ S-lj^-^l «^-* ^V 4 1?<?^ ^-^J ^^"J 
A-JLj^^l ( J?j-<jJ>JI J2JUJJ ^j\ 4-y2>L>Jl CjV^jjJ s J\ aJj* 2j&rj tSs* -Up ^j^» coL>Jl ^ y*^»i 

Jb J*3jJ^ C^^ J** 7 ^ ^^ cAr^ J^ £#Ak4 (^jjJl ^^>JIj l^Jfljjjj 
J^Ju 0! c-^o f jjj-djJl Ji JiUl £RAk4 g^jyil ^^>Jl aj jl jJ\ J^s- JTj 

.Jj-v-^I tRNA i£jjd\ ^^^Jl d^Jjv- (^JJl 7T^S\ Ja^- J ibJb^ 0^*' J ^L^ J 
•~Jj -Jl J y>^ jl /yi^J r-llJ^I J*^^- A^bv- aJj>-j _d K><?3 "^"^J lS*£^ U^^ 5 *" ^~^^ ^ij 

^^ Jl yT^ O^ 2 ^" J^ J^ ^^^ J^ 1 ^^ f -*** J^ <^ C^^ J^J C J^ 
L»l cJL* oij ^j ^^^J 77 ^^ (J ^1 A-JLoJI J*^i diiiS' j /T^V^ J^^ J dJj-b*J jvJ (^JJl 

^^jL> jl cJj-v-jJl mRNA (^j^Jl ^^^Jl _i Uj^^> 4jU ^3jyc4 jj& L^So fr^*^^ _/•' 

j^^Jl jg.bT A\ c^%>UJlj ajjj^MJI c-jUjj^JI oij^ ^ Ji^-*>1) (^JJl UlS^uJl -kL^^I 

liL*J! j SjiJl ^^>-L^? a^I fifti r*-^ ^"^J J^ ^^ J^ J^- 5 l^J^^J aJjJ-v^<JI c_jL>b-^I 

\\ja^\ c^>J jj^ ^>ti> (H-*'J 



.<**) 
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z^T fy Ji f^' ^ c^ 

^jyJl ^^^Jl ^j^j c RNA ^ j>-~\ $-y j& j JiUl tRNA (Sjyi\ or ^^Jl 4^-LJl 
01 t £>Ak4 (^jjJl ^^^Jl ^J oU^LtJl c-^o- JIp L^^- a^-I^I *jj UbJ !Ju& .RAk4 

/»Jj>«JL^L^ ^li! A-JLj^^l ( j>j-«j>J| JJLi C^ibjJ Ji LgJ^ SJiUl /5^-^J ^J^^ ( j>j-«J>Jl oij* 




J\ mRNA Jj^^Jl ^jjj1 
Jl tRNA JSUl 



O 

Jildl 



(jlkSjf JUOP) ^^o OjjIa 






^S!! ^^>J! 4^ JLp J^>o (jSi\ JiU! tRNA c^jyii ^^>J! ^JiL cW ^f 



JaJjj 4^JUl JlSCj 




4*J ^rjs] JiiJlj r-lsijl Jia U^a*c 
cjJjjJl OUjlw Jl ZW.4 t£jjJ' <j£^?Jl 
J^»jil i£jj^\ J&*^\ <J ^Jj*" W* J^ 

i-*y- ji tRNA JSlJl l^jjJI j^*^Jl j» 




• ■■■ 



" £buJl " DjijS3l iU> 
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jJjjJl dji^fco 






I 



1 

T 


1 

T 


1 


1 


1 


1 


A 


e 


G 


1 


i 


i 


U 


c 


T 


! 


1 


i 



*5 



3& 






4^jLc<Jl 01 «y : jj^ Lo cl$l>- ^^?tj c5^>-l 
JLp ^ of Jb^ ^b*^!j c I27V4 (^j>Jl ^^>J! 

SjjX^ Axlil oJj&j t DNA i£jjd\ cr ^j>Jlj 2L^L>- 

^2-<iJ>tJl *^» L5^ L^ ^ jl*-<du ^Jl ^2-<jJ>Jl 

•w« j£\ fiJJilA (_£jl^a ^ J-*^ OjSJl .sly?*J C OjSOl /g^**^ 4~*~>rjZj\ Jlfc (*U^J 0} 

j&\ j??jj^\ 4*J Ji DNA <^jjJ\ ^^2^-Jl! JL^Uj. Axii ^jj>- **ij\-> U^^ c^J ^jJl 



^jjjl ^ya^^Jl ^«^H^ ^^"jJ S"*^ 
. j-<Jt ,J ^J< OLJjjJl A*] 



70 



(jlkSjf JUOP) ^^o OjjIa 







{. 



<W2*j *L>! jlSO jJ JiLil l£jj^\ lj ^s>^\ J-*^>j mRNA ^s>^\ ^"L ^J>\ $.LJI 
"Dj^j^il " Jj-Jl mRNA jJ u>j»-f 2u^ JS" ^~*j j cJjLaJIj r-LoLJl jL^f Jl. 
jjkj JjLaJ! !Jl» £cis 4JLSOu (^JUl jj& JiUl tRNA (Jj)jd\ u ^^\ L-lo c(J^Ll!l l5 ^) 



js&\ ?JJJ*tJ\ S£j^ 



^l^-Jtfl JjSfl^l 




j^^aJl *jj-jj]l t^J^" 



^JJl jlfCJl jJ tyjjj^^ 1 iiraa l£j>JI u ^^Ji\ i±**}\ ^i J^-^ *j T 
.Rraa cSjyJl ^r^^Jl cU-g-^j ^Uf Jj-^Jl mRNA ~> JiLil tRNA aJI ^"L 
Rrna <_£« aJI J2^j>Jj ^JcyaJ! ,,-^Jijl ^s J^^! OU^ j-v^>=-^ jL»_^S 4j ,<*jj *^yl 
^r^^Jl ^Jl j^JiJl ^J J^j Jj-^l mRNA l£jj^\ J^^\ ^jjj*^ 
(^JlS( jliCjl ^ aJ^jJI J^g— ^ 4-s^l^ ^SCjlfC* Jbryj cJiLJl tRNA tjjjd\ 
cSjj^vo L_gjl>w« ^s 0*>L^Ju iilSJJ cJiLJIj J^^Jl jLjjjJl jUi-«j>J! a^ \*>}j. 
^j^-j ^3yu l£^ c<u~ij ^jjj-j^i! (ji^- ajIJj ^J ^j>- ^i (_£l JJ *U> ^1 IJj&j 
L$J UaJ L^Jlj ^ ^y^ jj^ 1 °^y ls* L^J^^J tRNA c mRNA 

^»J>c^vo cJiSLJl tRNA (Sjy^\ u ^s>z}\ aJ iaJjj c^JlSl jliCjJ jL-^i -^-jjj 
jiUj c^JUl tRNA Jti\ r ^}\ ^Jbw«oj p^jjl Jl ^jt ^JUl ri?A^4 JjS/l 



jAi c^JJl IJlaj " JjVl Oj^j^Jl " L ^-^Jl ^UJl Ojij^Jl fUt JiLil tRA^4 

. -jJjJLya ^«_^o jj^jSOl lA^j '^-^ ^j-^ c^^' (/rt^Jj^ ( j^'ja^>=-«J' 




mRNA 



h\xS\ ijT 



jJjjJl dji^fco 



mRNA (^jyil ^^^Jl ^ ^ 3J*- ti*^ J^J c J^b r-bi-Jl J^» UjL- (^jjj^il ) 
cc-^JL^JIj <l->»1 Jibil tRNA l£jj^\ ^^^JLi jJ^iJlj JiCiJl cMii jl $Jj>-!j ayi^ ^jJ 
^3^LJl UwLj c^JU^j ^JJl ^^v^ ^^^Jl (^JU^Jl ISsJlJI IJla) (^^LJl 4i^t ip i^jjjj 

i>wJuj oljj^ji fr^i f^ij c(viii-<Ji c^h ,U-£Ji i**-* 7«^ <u>w<o ^jl^ji li-^j Liw-*yi 

cr-liJ*>U CJJj-sl^ ^ ^JjSjl^I <j?iJl .^LsJl +~>rjL<*}\ Ab;ll IJj& J^jJj L-*^Jl li* LlS^ 

L^JL-jl *J _ill 4-^L>Jl i?A^4 ajj^JI ^j^^Jl oij^j J^* 6 ^ ^^g-^ ^^-g-> ^^-^Jl JL^pL 
RNA 4jjjJ^ L y?j-<»j>Jl oJj& *-*lj m A,/7,/7'!k^j» oLlJj^j *j& z^Ija J^^3 ^^^ f~*y ltI 
^-Iij^I olyl^ f4$j l±\J> +£ aJLs-IJj (^JJl ^jjj-o^ rRNA lSj^ ( Jzl*j>*]\ ^ 
Ju^o (^JJl mRNA c^jyil ^^^Jl ^ IJu&j JiUl tRNA i£jyi\ ^^^Jl jj^t ^ 
^LL^p ^ m^ 2 -^ ^j^ J^" 1 ^ Sj^?t^JI oLSvJlS^JI oijk •-« Jj>-Ij ,pj .aJL>-!^ oL«jl*-<J! 

.ft-p^^Sl ^J^Jl FT^^i ^ J^" J ^^ ^J^ 4^^-^Jl 

£-wa*J' J^"'^ Sjk^xj 5jk^- 

:^L Li" aJufe J^jjJl 4JL>^ Ji^-Mj 01 

^JJ^ S isdj\ jia^Jl j» \#k~j fJ jA\ OU^uJl ^^UJ' J^ S J~r^\ J>*>J J^J^ 

I III II II II l 




^LJ>Sh JM*}\ 



t 







JilJl <JjjA\ JM>A\ 
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(jlkSjf JUOP) ^^o OjjIa 



Utf ,Jft ^JUl JiLJl l^jjJI jia^?J 




tRNA t£jjA\ J2^>J\ j^Uu jj . y * 

. -kj^i! 4-Jl^P ^LfXJl Jbo fjjj*>^ <y J^^ 




Aik A fell III 







cJUJl J5LJI *RM4 ii^o oi^l oli ^ . ^ 

i?/*na c^jjJl ^j^^Jl _^*-j <.J>^\ *—»aJI 4j AkJ^I 
.mRNA last- Js- ^L*Jl oJl^j ^jjj-ijl 



4j aSs^Jl jJ'jjJl <lLvwLo 



ciJjsJl Sj£j J&\ i£JA\ JitJl L^JjJl j^»bJ -^ 



. Jj-^Jl mRNA 




Ji-djsJl -5j^ 
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jJjjJl dji^fco 



4~-V}M Jpy&A\ 




(^JJl jj-ijfsJl lory" j! e$.!y IJuj c^j^l jj^jSCll IJl^S -kjj! j5"^ ^iyu> JL^ . o 

^^U ^ Ji <.^jyjjt\ rRNA ^ ^Jt-s^ s^JL t^-x^Ji jj^jS^Ji iaJjj Vji . 1 

.2ujikJl oUjl*Jl JiJ mRNA Oj^j^Jl !l» 



^ J^ ^ J^ 1 <-£J^ J**** 



n j^J\ tRNA j* ,U ^ Jj! i^ ^ .A 

. 4j 4_v*L>J! A-J^Vl J?j-«j>J! *-« 





I lUA 



^pia-jJlj JaJjj (^JlSl ^Jl p-^iJ JjS/I (i— JiJl Jt 



til III 
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<—*--*■ 0) 0^1 ^y^J c OL^^I ^y ^T ,J a^J^- u^^y <^>^>^ ^>- SL>Jl ^J jlj^JLv-^l 
c.l?S» Ji>-lj O^J^ ^"^^ J*^" ^j*^ aJIj-JI aJLojo ?LaU oUjjj^I j» JjAp J^*j 

AjJJ OjSvj 0) Aj^ (i-JjJl J5" 0^ C^-Lv^Jli 7T^^ aJ>\j* *~^i tgJl5"j oLojJ^I oijfc 01 
01 /^n-*J V O^lj cr-li*yi J^^ J^" cl^ ^L*^" *^^ 4^ J 5*IlJ| ^P ^JL^jLJI oUjb-Jl 

.+ g)l J^^J cLg-^uij| 4iyc<J ^2>- 4^plj*)Ul oIjJj! /^ SJjX^Jl oU>j5»Jl JJS> (1)} cOLJj^J 
dJ-gj (*J^J 01 oLlJ J^JI dJ-gJ <_Ap 0^} ( : t jalLa ISsJUj ^IJftjJl \*JV cO^I jIj^JL-»Ij O j^T jj» 

4jIx<J cJUflJl (%JL»J ^ 

?ouT ^SCij cl^J Jak jf j^> ^^1 0j^ dJDi j 4L^p 01S0. ^1 j-jj^Jl 

dj-j^t^J 4^ w4 4jj>- j-«J) dJ-& 0] cl^LiJ Jj«J Pj^JLa jS> J1JL4 JlL^Jl IJ-& c_-Jl y>r J 

r, .0LJ*>U 

(_^ t^-V' 4-W^J 2' AtJ-o^^J" J^ c/ 2 -^ 0j^ *^l w^j^ lI^Jj^ ^" 1 ilr*^ 3 ^^r^ ^zQ J ^ ?fB -*^ *-*J 
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oJj&> A-^^r jSJ j c4JLjc« ol^s J*^j>- /rt^J^rr^ (J^^ (j-^ dM*X>-^l *^ f' j$ j ^— -^ ^ 
j^-^ e3^JaJl Ujlj k»j>rjA\ j\j*^\ \x»j *^i«i c^li ^p^ c-ijJl oli ,J oJj>J oLLodl 
or ^^Jl j^ ^JJaJl y>l ?-L*u^l aJUp ^i JijL* mRNA Jj-^jJl <^J>^ ^^^Jl J%>J 
^k^o mRNA Jj-w- ^il c£j>Jt ^^^Jl ^y» o^-lj Ja^ L^jIj YV- 4j JaJ^ j DMA (Sjj^\ 

mRNA Jj-^jJI (_^jjjul ^2-<jj>JI -^^J c-aI^^ 4 (wJll? ^$ 4jik>t^ /e^l Ly 2 ^^ 5 *" ^*JL*< 

J a*» Jl (^jjJJI ^2-<jj>Jl Jjj J^ v^P C-JU-JjjJu 4_aJxL<Jl 0LI42J1 r-L*JLLw*l ^5s-<kj L^2jIj cA-w*ulJ 

YA- cJjJl oli .J c^jjJi ^^^Jl i<Sj*^ 4jiix>^ *ilj» ^ mRNA 

.dj\jjj^j\ dJjk 4^Jip iJjJJ Jj^s>*J> 
9 \jJ) f-z*->r tg-JLp LaJ^ U-g-^J C^LD L)jSJl oljS A^^ C^-*-«J>-! jJ ?fljfiJl li-ft J^JbJ 

/»U2jj! IJla oLiJl JL5 /^j^ <L*wI*jl4 cjIjAJI <sJj& JjSnJ 01 L>&^*o 1 .,^1 a-JIjj-ujjI cjLLoOI 

C^jLgJl ^tllJl fi^^pr 4J!y> ^ J 4J^ cJl>Jl |JU& JLlP ^^^ ^ ^IjsJl l)U dii^ ^Jl AiL>lj 

LgJ a3 Si^X^J 4^2jLv^>-J OjSvJUJ) (_^JjJUI ^2-<jJ>tJl <IL*J»^ ^J-Jj^xJ L^JJ ^3 A-X<^P j^-1 (C^J 

aJL>JI x^Lh^j *y JUJl oij^ ^j clgJUp JUajl ^Ji l^-^Jj aJL>JI J^^ «^j-^ c^LSsJlS^* 
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(jlkSjf JUOP) ^^o OjjIa 



PROF DR " a5X ^^ "jj^jJI Mi-ty g^^M *L>-S!I ^JIp ^j 
V ^ ^ V J^> J-~ c? ^ f UaJl ^ f ^ jjM j*ip o* MYAMMER BILQE 

iJjJL) CU-p- fiJj>-lj 4i^L^2-<J 4^j£ (£) ^)\j 

/SJ j cLaLoJ (J.& t g gi ^ (V**J <^^ ic^ ^ (*^i ( — ^P J ^^-* z! 5 -^ <•— ^p tlr^ J t^J^ 5 ^ (_c* 0-b*cJ 
ri . Jaii qj\z*j> rJbj ji^j ^jjl ajJlJI fUaJi IJlgJ J^liJl ^^ Ji^*^ j *Jlsd! c£y 




}Jal\ Mbjaj *J^\ 
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L^S"L»1 _il LgJL-j| j^j (dljJl ^ LocLw- /c^^j aSUJI fr^i ^2.^) ^j L)jJJj5"jio<Jl 

^L*JI aL>-j JtA^- qjj^j /»Jju cjLkjjj^Lj ajJJL*^ j 4jLbj j aJ| c^^j^wL^ (_£-XJl l)15v-<JI 

.L^2j) d^>t^ oj^jtx^ l^jU 

OJjUt ^li jlilil J Jbjt^Jl lijfc ^3 oLJjJj jlaj-l) jlilil LjJb ^^rj ^lJL^ ^>j^ 

djL^I + ^,k> *J ^U^^ Ll>Jj>- A^?tH<JI cjLlJj^JI jl o-bwL^ 4-jlyu Li-Ju^S) c ^ ^ ^ °\ ?Ip A? *> 
^1 ^Jj-^j Ji&j p-gil-^l ^J\ ^)\^2^i u ^\ski\ ( _ ? V^ ^^^Jl pj^tf j^ OjSo c£^Jlj 

SjU^l Jjk «jp j A t /7 A SJ ■» gJ£ L«l 
"^*Jj5" ^L^rl " jl *>\la cAJ fj^Ui 4Jl^> ,Jj 4jL^?jJJ ^J^Jl di-^^J O^l oij* ^^ti 

j^» * 5 * * * \o ^iL^a xjgjj ^-^1 Jlju GORBOGEASE ^^r^jy^" ^jy. *^» 

Ai>- Jl oJjfc ^3 clT 4 ^ J^J-^*^ 4jLU>t^Jl OLLJJ .Jl /j-a Olj-JUP A-*-** *w^?cJj C *Lo<iJll^Ji 

.CjLajjj^aj SOI J| Laj*^J a^*JI L ya 4_^J>r al<Jl 

(_^1j OjycU jl CJj-v^ C^i 0j*-<iw^J V (i-SsJl V| CjLSs^JI /j-a C-jLta ^IJjSJLwoL) fiJj>-lj a-J^- ^j 
JL>-L) *y dJu JLP C^Uti-s^ ^3 x-^o (^JLJI /T^^l IJL^ l)I dita ^]l 4iL>l Cj^-aL^rl ^3 a5^^>- 

( JLp jjli^ ^2j jl d\y \ * j-^-^j 4jT VJ cC^LpL- *up LJO>J blj Cj^-^^Jl ^J ^j^" Ll>^> 
jjjaJl $.UJLp l)I co^^^Jl e>^^ ^JJ dr^ ^ oJi^Jl lJu& ei^L ^JJl Ol^-Jlj c^i^S!l 
^jj^kij 4J aS\*<J! c-jLlJj^JI /-a (j^jl jj <L>J1 S^LJI jl $.Ip^I ^3 ljj-<iJL^o jl j jJjL>tj /jjJIj 
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^J^xpI U5" IJu* jl cLxj^S j^-^ OjSnJ ^»Ap Jl iS^ji t\j>rS\ oJl* Ji>-I ^j^j f^ ^> 
2L>Jl oLjlSOl x-o^r jJLs- ^U; j <uU^ A I jl ^JLp JJ^ HASKING& Lr ^L ) U" 
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jJjjJl dji^fco 



|JL$5" p Ji^> /T^i fUaJ OjSsj l)1 xJ^^J jJ X-^sJIj 4^p|j*)Ul oljJkJl l)1 TW^J <uSo j 
elite c-^JUr ^Jlj '<j^J^?^ jV* *^>-tj ttSj^ FT^^i 4jLb>e^Jl C^LlJjjJIj oLjjJ^I ^ oU* 

AMERICAN aJb^ i U^JlJ ^! 
:J^ c^ "SCIENTIST 

ij jo a j2-^ <U£^I JljJ bj 

(_£jjJI ( j^>s>zj\ r-\j2>j\ JlL» Ajj^^JI 

^jJ^sJI 5.UJI JjJj>sj aJj C-JjjI 0)3 ^J C'wb>r 4^»ljL« 
.<L^iJ DNA (SjJ^\ L y2-oJ>Jl J^ IJlft (HJJ*^ 

(j^j Aj Ji (_£ J Ij La tj J^jI .J ^Jj-^ a1>-jL« t-i-vi^So 4JLJL>JI oJjk 
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L>w^ $.1 w<jj>J! ou .Sol LSsJUj J )Jor j^S 

^i AJbJl ^3 J^-JU V A^rjjJl dlgJ ^JsJl 

jtijOijTjvJlj SljJl " i> c^li li^j ^^i j^jjy^l ^-j^ 

jliJuj ^^1 D^a ^ ^!j "WBCsVUJ! ol^J! Jj> ^p eJ^J ^jl^J! J! 

^j^jf^l) ^JJ, <jSi\ ^jssJl 0*y 2L^Ls- Sjlp C-JLU^j ^y^S"^! oUjJ^t ^Lp L y2^i\ 
?d^P «jP OJ^ ( Jl A^l^Jl di-gj d^jj <_£iJl ^V^ CjJ^U ^L^? AJlSj 

* i$\\ cj\s-y^pui L ^^ JjJj>Jl c^lji Lj>tJ ^j| ^L^i^li cJUJbJl cj\j's j As- * gi^ Jj^-Ij 
olji Lf, dJL^J ^sJl a^bJl oUUSCi! ^ oIpj^^J! dJL^i (HEME GROUP) 
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ff" 




>o 



(^WOj 






CD, 



ffl 




dJJij cjl>- l y^j>-\j L^ijLb^j ^LaU oLJjjJl ai-gJ 0l^w4 <w-w^Jl ^j aJ *jJI IgJU^j J| 
oJu& _Jl r-li>ej 0l^» JS" _Jl a1>-Iju IgJU^o ( jd\ A-^L>Jl oLJj^Jl aJu* ,L=>jj fJlil 0^ 
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(jllaijf OOOP) ^^o OjjIa 

C^-^O W^jlj ^JJ' ^J^ L£* ^P^J ^J^ "^^ l))Aa3 (w^^*0 ^9 j-<J) iJ-fc L^JLJj1Pj-<Js-J& ^ly 4 

ISsJuj -^jjIp j^.^g-ll OlSs^JI *_-» jil L^Jb^lJj ^x)l oL*^2jJLj $.Ij^j>JI ol^Sol ^^ 0} cJ^ISjuj! 
dJj&j cju^t^*^ 4Jl ^3 di-^^j a^p!j*>U! oljJJI -^ o aSnJ J p5\y\ * ±* «/?"" t*A-fcj cJ^15njl« 

Id Jj>-Ijj l v^jb-c^o *a3 O) J-wo-<J) ^-o^t <— 9 yu 4jl5j -^j jlP^^g )) 01 / J^ u^ oL*j1jc<JI 

v^j JLpj-«^j! olji 0} i// 2 -^ o aJI ^-Lx>cj OlSw* ^1 _il 4Lu>cj (_£JJI vjuo *^1 J^j^ 
OjSo O'j t^^ ^ J < ^- J ^ !, ~ w^ '^-*J ^-aj^ 3i ~*-« c^^JJ^j Ukj :i;i ^Jj -j^x-^S y\ Cj\Jjy>r <^jAj 
OjSo 01 Lj^t^-^4 IJ-ft Li* UlSvXa ?\j2J $.LxJ|j Si^Lv^^ 4^J^uJl dM*x>-*yi as^t^j \3j&> Jo 

*L>-Sfl ^JIp MICHAEL DENTON OyJb J~V "LJIp ^^1 ^JbJ! of UT 
d^>- Wlj oL^J ^p d>Jb*a NATURE DESIGN ^^J! -ulsT <y UiJJl 

:a}jL IJla jp ^o ERNEST BALDElN jjjoJL o-JjI m j 

jl ^J| rt^ ^3^^l J •• J (J*^^^ oLjj J ?^5jJl jJSs C-jljJJjl -wJjl?rj-<>wJ5i jl AjjIjJI fiJ-fc /^ jl 
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jJjjJl dji^fco 







Jeijbrj+e$\ 




j*j£22> ^jLJI -kjjJl iJu* J^^-j c^j 5 * 6 ^ J^"^ ^l^- ols-LxJlj ^Jjj ^^g-* 4^JU jl Oj^ 

-4w<^n^JI y?-«JI Oi>tJ Xw5 U J (_£! -Ji)L^ j3s-Jlo V^s-wO iflJ V a-lp a*o. « g )i J2^J\\ aJ 



84 



(jllaijf JUOP) ^^o OjjIa 



U^Jl ^ 



. LgSuytJ c_J jljs^Jl A-JbxJl /^J^wo ( Jlp 1jL*JI <-J y'fts Cjl^juiJli t^y^l 
^$ C-w«Jj>tJL^I ^l)l A-jyJI (V^*^^^ (_-AJ-^j 4^-JUj J-^.t^Jl ^^J "^""^J ^' LS* ^j>^J \-fr^ 

^-^uJJLlil jL^jJl ^S>\ ^\ 4*iJJj dJjfc LgJO j>dJ ^J^U^Jl JjLJl ol^X-jJl rr./?7 
A-Jl a^Jl 4 ;< ,^?<?)1 J^-^ ^*ukl)l J*)^- JjL*J| IJjk c_Jj^*J Oyt^J 1-^-JJ cA-j! 4^Jl 4 :< ,^?tf)lj 

Jujjj j^Jj cliL^> 4^^^2»j ajUD SJISIp ^pljMil 45"y>J! aJu* 01 ^JLp Jju iJUfcj t/^^Jlj 
oLlJj^JI oij* l)| li-fc j^j c ( j^?L>b-<JI J^^ Jj-^ /*-^J ^J^ s-L^pL xij-<Jl IJj* ^j L)*>l^Jl 

"*£ j>*S\ aJu* l)i c^jJ l^i 0j^ j^sjjj ^JJl OLJ^Ij 
<.«-^& jJlsJ jlJT aij* J5" 
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jJjjJl dji^fco 





<Ul3 j*^*^*^ *-a J&& U*LP S^b^P <LjLj ^'j-*? 4*3 ^^4 JsrfjkfJ**^ ^1 









LoL^-f bS^ ^J kxjLJl OLJjjJ 



jl^j^j^-l ^ j ^IJljJI ^^j^ aJLoJ iJb*- 4^_» OLJ^I *-uo? ^ L)*>bJl J^ 1 ^. "*£ j>- 01 
oLJj^Jl aJu&j c^>Jl <bUl oLipli ^p Sjjj-^Jl ^j* oLJj^Jli c^>Jl ibUl oLiUi 

£ J^tJl OjSo ,^J L vJ aJ alJ) ^«w^Jj *-«^3jsJl J^-'^ ,%-£J »>tl] U*^\^xJl O J>- L ^P 4Jj L^<Jl 

dJJjJ JL^J Cc_^ljjiJl ^3lwb»s^ <LjLj ^Jl c-^IJj&^l dJ-gj Lg-^oU £j>zj A-Jj>J| cJo jJ Lo 
.Olj^X-viJl dij& l.^tft filj-<Jl *~^>r J^b Atji 2 -^ dji^- (j-^J L£^ <J?jJL<Jl 0lj :i >Jl 
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01 l Js- i_~Jji \jj>jJL3 tSj>-^\ Cji'y.y^' ^^ky* /*-* lj**-a«i 01 «-Aj^l> (.j-Ut j^j 
V /j— J «j *Jl cjL%j^ 01 j^f- ?di-Si Oj-Jjiii yVI IJ-* j ■> $ ><. U^Jj ;l .U.„\ll K~iJl 1 «J «Svj 

O^bM' /jJ J>JJ .J) lS\Jlo *^»J>sJ« ^ ajajlj ^*Lv* 2' y*sj>0l SjLJiaJ t_jli?tt^J ^ jjj^jl 



A 







■^ UbxJl *U^ 













&J* ^JIp 4JLib c-^jUI 4***J IgJ c^jd k^J** 3j8*-*J' fjai? *J lil i\aj\j U~wsj dJUb^J M 5 ^ ^'j^ <^j 

. 4**3j Ja^ jJLP 4j*>\j j^ 
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( jjIj ^i-v^JI (^6-*^ (V ^1>JI L/ - J /c^ cu*v?j 4JL£jJl ol^x-JJl wJj ^UiJ ^J 1-g.^^j *^ 
^xil ct^lJ^^lj 4i^Lv2-Jl ~^*-P iJL* d^jJjv- 01 s-^J^ s.Uo!j ciaii ^jj^V^ ^-*~^ <-£>• 

cl g majD A-JjSJI £.LjUP /ya J d^J £}^r <5 rJC^JI £.LjJu dU^JL^ <^Ljl /t- 4 OjSvJj ol -JcJUJI 0} 

clj^x^ -^ oJj>-I aj Lg_^L£ /jSs^j ^j d^J<-^ ol^xAJI dJji 01 ,j& l^J| oLxj^l <— -^ 2 Us; 

cli **-£< L ya dJj>-lj L>-IJj <w-wjlj! <L*-^*J ^ a^Tj L>tlJ 01 *A*>t^~^ J^-jJ ^} C/>*xjIj (_£ ji y 4j| 

oi* ^ a^-lj JTj MICROTUBULES " Ui^i! v^ 1 ^ o!^^! oi* ^^J 
.lik>s^» UJj Ua^ jJup aJ*>\j -^ OjSo 4*^Jl 4JL£jJ| ^^jIj^I 
caJLsJI rzh^ ( Js> ol^xJJl J^^ a*-^jJI c-^jIjM! L^UJl aJu*> 01 UL>L- U^i Ljf 
OjSnJj c4jiJLx>t^ -kj^ Oj^s- ry> OjSnJj Jj^I c_-JjJ*>Ij oUjI 4_aJL>Jli < US» Ij5sj& C~^J 
oUj j^-j TUBULIN ^-^Jl C&3^ dr* <L#*~^ OjXj ^1 ht^si\ SJLJLiil c^-jU^I 

L^Jlj Cr^^jr^ ^^kj^ Cj^ ^J^*^^ 4JLo?JI ^ C^jJj>JI L 3^*< J-aJ cc^j^-1 6jA ^p X) lift j 

ojL^> lixJUj of o^lj^lj JLxiJ ^jSC^j ^j a-^pIj Mil oLjIS\J! oJi^i c2Lp!j V c^lji 
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(jllaijf OOOP) ^^o OjjIa 

x_l)j 1 g ./?ito 4JL£jJl ^jLj^l J^JjJ c£*XJl j-^^Jl J^-^4 lT^JJ- ^^ C Lfr^Aiuj 4JL£jJl ^wjtj^l 

hyi\ J5" J^j^ NEXlN' ^^"li" L ^^\ j^j^ Of ajI^JI ^j SiJjJl ^^oli^l ^y ^1 

JJUj c^il jlSj c^^IjJI £ jJii! y^j iJ^J^^ f J^ L^-^^ J^j cSiJ^ ajjJI JS" 
{ y^ j^ DYJVEIJ\f } ^Up" i y^. o ^j^j If! oblJii^l d jj& 01 c^jf ajj^>J1 s.L«JnJI 
.aJj>JI ^j A-jXJlSs^ dji -^jjSsjj ii^p^Jl ^^^ fW*^ j^ o^jj^^ ^^ ^LJ^ 
l^kxj J^5sj ^Jlj s-lj^-^l ^y ^JIp ^y OjSo ^JJl s-LJi IJla c^j^-f «y ^SsjkJL^ O^lj 

L^2^J X-^ UJji" J 4jLU>e_*JI A-Jj^l OjSsJ J C-JljdJl -jsJj[^» X-<iJ^tIjJ J^^J ^J^-'H M^*^ 
Aj\ j\ ASS^A j$2J J /nJtilj ^Jj jSukJ ^ J^P 0l5s^ ^3 j^Jj iJ-ftj iS J^~^ Cj\j^S\ dApLc^kJ 

0Jjt>A J.AJC4 ISwvXo 44^ y <LJj j50| 4'J^J O *Xc*») Jj^tJLwO Ja-«-<OsJl jLpr ^diJ L«wUP 
IwL^T C_^yjJ J a-j^sSJl -£- X$ j*J> J j*>- AjJj ^v^-J /j-o^ ^^ ^^1^ J 4J-^J <Jj^J 8U> J(l 
4jl>s^ ^P i d^^prj j) l^JLa J^-lj ^ilLc ,,^?tf) 0t illj^lj (<Pj d-UPj C-kjljjJl di-^ J-J2J ISL« 

LgJ aJLsJL) c^I^cjJI OjSsj ^jJI SLxjaS 15" of dlta Jlt«j c^L^u jLg^Jl ^Li ^»Ap Jl l^-^Jj 



91 



C^Jlill VjJaJ all! £(_£j2»J A-u5Jj>- A-J>-L) ,U^S> l^tj^-vc ^iXUsJ -jJjJjZj\ ^iSj^ ^""^ C^JLi-Ul 

c_jJL>- cJUjIj (.^^ -jjytjzjj A-jiJL>JI 4-p-Ulj j^vL cJ^I cj^j^^^ nS y* uiAJ-o j 
tl g y?*j c3^ 4^jj-<Jl (wJLjOI 4^Jlu 4->^ a^Juij Ll<Jj li|j c<L*l)l j^jl^J IwOvj&j /*-^j^ i(S y**-^ 

Ljj>6j ^i 1-^-5 j cL*L«J a^zxj *^ aIi jj^Li> ajjUjI *^ aJUjI aJjuI Ij5s_&j cl^LJ Ij5vj&j 

4ju2>^» CO jl**j j! ciA^ *^P MiSsJUj <^J»*Jl ^J-j-wwJIj *-*^M ^— ^r^' '^-* (V 4 c_J»*Ji J^jJLx 

U^jIj aJUJI aJL*JI *^ jj^L^jj <^ j *y Jj^ 4Jl*Jl clgi^jJL- _il iS^ji 4ik>s^ ol&U?Jlj 
^A>J 01 ^J^jjJI oLJ jjj tzzJ ( jA\ LM^JLi j^-oj Jjfcj ?*-jJajdi IJla dDl^ j^ ^y Oil 

^Ji? *^« L&Jj>-I 4j>rj ^L>*jIj cj^j 01 o^nJ AjI LgJ JlS sy* OSJ C^2jL^>JI fl -^ ^ J>r ^i 
?Ua^- 0j.S y^l li-fc oLJj^Jl ^ij c-A^j ^^^H ^Jj (H-^H OjSsj 01 j-* ^Aj ly^l 

/*-v<2JJ /ft*-* fiUfaJI ,3 AJ42JI Vj-« Y * O-J J Olj CAv^U Jl ^/?«/?>-J <L»jwLjl U .3 JJ jJJ 

wbJj>tJ Ov-U (%-^jAJ /tJ^Jl (J^^ i^-^r <wJJ^J IJ-fc Ju I SI j C^-v^Jlj wLgj^J! c-JJ^J (/tt^ 4 

c^ljJ-j5i AjjSolj jjjLxjjjjI It* ^ly ya 4j jSs^Jlj A^plj*>yi cjLlJjjJL) <_-Apo cc-jL^L^tJ^I 

?4jIjj>t1 J^ Lf\ t^ tW- 0j^ AjIj j^ V^>* C5^ ^^ f^ ^ (^ ^-^3 Oj^AJlj 

•^iwv^? *^» cJ*^ ^-^y lT* < *-- J ^ J^Jl jU>tJ /wJ 4J alJl C-JUJJ5T 01 /C^-> J 0) <w-«-??6J llAj 
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(jllaijf OOOP) ^^o OjjIa 

(w^-jLj^I JPj-^ 01 /fSs^s C(_aj-^J1 4jL]£? aj ?y£j ^.LJIj L^J^-^ ^*^JIj ,J1j xiJJI SjS 

J^lj^i! OjSj NEXSlN' j~S\l" Uf c^^VJl ^iJL» f UaJ J! Sy J^Jj olS>*Jl 
ajluL^ ii^>o 0151 5-lj-w- c-aJ-^Si ^ ^UaJl li-A 01 (-(Sy^-^ aJLjo ajjJI ^v 4 ii^>s-<Jl Sji J^J 

Jj>-lj ^SsJlSs-i^ ~*JjLg^ 5-Ur 1S1 *yi cLaLoJ 4Jl]^jC^ <_Jj-AJ S-lj^rl /^J aSoL^JUJI "b$ j>sj\ Ojl^s-* 

xJl* $.Lj oLJj^JI ^jjjSo AaJIj /^jJl /Ji ^"^^ c^-lj^r^l /^ wb*-lj 15" OjSo J^j 

A-JL>Jl J^-lJb z-^iy* aJLA 15" LaJb- ISIj c JlXJ^I /-« J^-^J ^W'Xr^ U^J^ f*~^ J^ ls*^" 
Lap <_£^ <V^ /r 4 -^ *^ '•(j^ 2 -^' *^ J L ^ J ^ C-jI^jc^ li* A-JLjI 1 J jSsj • I ax^j^o 01 /p^«j *^j 
j-wwujj 01 /»5\-<kj V j JalJl Aj JaJ 0] cc_w^LL4 LSsJUj ,v_g_*»oj*tj j OLlJj .Jl aAjfc + ^}? ;?> ^j-^j 
L^iJj5" ^Jlj Lg-^ 5-j^r 5-Uil ^y^H *y /<2li a5"^>^JI AxilJJl a-jj^I *^j W^ ^^W'J^^ OjSsJ 
iijjj j c^l5"^>«^Jl j c^L>-Jl tzZj 01 ^j^j *y Ai^L^-Jl 0U dJJJLJ j U^UjLj c^LJj^Jl 

AiJ 1 *^2j1 '(V 5 ^^ clH^^^ ^r^ 1 " L5^ ^j^-j-^1 C-j|j t JuiJI li* a^ U;NJi Jfu^p\ j J^>- OjSnJJ Jj>-Ij 01 

Y * * tjijb rf- L^p-^ (%-j Jii aJL>JI a5"^>- 01 j^jUxj! ^ Xiy^S\ ^L^-jSJl ^.LJIp oj-^5"1 
*y OJ Ja^cJ j 4 tja i oljJcO oLJLo Ji 4U>J! o^LJl 01 t^"^ ^^1 j Jfllil ^^^ Ols 1-^-jj 
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jJjjJl dji^fco 



j^OJl cpb! 



iUbxJl 5-LiP 
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(jllaijf JUOP) ^^o OjjIa 







1 ^ 
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4jL5" ^ jj]^Jl 4j^> ^j-^^j Ijl?t 4^^> oUbSLi* j ^^4 Aii; MICHAEL BEHIi* 

Lgjl J&ljaji ^ A^Jjl ^S CU>*Jl IjJ^J L*-Up <j_L^2J ^ -A-^O I a£>r *3 Ajj^^Jl s-L^Sol s-LJIp jj 

iJlP ilj Li^3 icUl^-JtdJl J 1 -*^ ^Jjj^ ^ WJi ^ ^ (^ (5*^ ^j^r^l jV* JbJL>Jl (1)1 4JLJL>Jl ij 
Jjl* ^ J^-^J CUv^^P ^)l 4_&L>CuJl oUjjjLj^Ji j MjaJl A**^!*J 4jj*-^> Colj 4^jMil ^Ij^r^l 
4^>L^>- U- c— 9 yu f»Jj t^UaJjl ~^i*J rp c-A^J *-J <LflLtL<Jl oL*»!jJJl jl Lo /nljj^ U^>- , g )sj j 
^ JLiixlJI j ci?j-^ j) «j^*-^ js~°^ OLj^I ^>^ (^ <jijj^ ^Lr^ ^ij ^A^*J Uolj Jj 4i>JUxJl 
(1)1 j Jjjl b& j^JCj \y*jh jl IjJUJalwwJ *J 4_p\_J"l j /wjjb (1)1 O j$?\ 4JLJb-Jl ^ c<b>-L-^Jt <b>jgj) 

LiyJ fij^joca jSo C L& «,<?>sJ *y ,Jjl Jjjl^xJl olj2ytX-<KJ A^JLa <L>J1 fi^LJl 01 J (c6^ cjiA^ 

: ^^ JS^i Jl^jJI aJ^I j j%-S"UJ1 y> ^U; j ajUc^- Al of ^Js> Jjj sJ^SlI aJla of 
j^ Al c5 -i^4 Uji dAJS* 4i!^l! ciA^ ^Ui^ij oljJillj j^Ql ^j ^> 
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(jllaijf JUOP) ^^o OjjIa 







oLkJjJ^I -S^oJb AJ-j^j\ dA^Jj Cd^ J^J (""^ 4J^>- -^ dj-^ -^J*^ Qj^LS- 

. oJjv-Ij 4JLJb (}%>■ ikSy* ^y^ VI ^*jj ^>-[ j-* 

• 1^2-J 2lSUflJl ^JJ V-a-v^^i Cr- Uj^i 

aSU? c_JL]^j IJj&j cUfl^- Oj-^j APj^Jl 

C^MpUj ^y> -lfl-^H J^^ J^^ ^' ji? ^ ^^ ^^ 

LaLoJ jv-^ojl ^3 cL>Jj>&J L« ,po (*LaJL) Qj^wO, yg^JI O^^oJl l)j-a1?j^JI *J& oLujJ^I (1)1 4i^JC<J 

( j>- L)*>bJl /V* 55 ^ SL>Jl ^y s-Us-p^ 4»j*)l!l ^Pj-cJl iSy^^ 
4^j) LjT 4L>15" teyu* L$j-xU oUjjj^I Ui ^u^^r J^-ta 
Lj*» LjL«^ MpUj p j^j *jjjI J5" l)I dlta ^pj cL^ij^> 
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SL^JU iu?b*Jl 4Pj~Jl *3lji 

oLlpliJl aij&j cAJi>J IS" _d ji>tij dwbAp oLiUi 2L>Jl oLjISo! ^L*c*-t ^ 0} 

c^IJl Ji« ^U J^oJ ^. J5" cj^*; jJl oUjjj^I ^ cJV^fl V^ ^ J^ ^J 
OjSvj (_^JJI j aj J-p^l -^ aSUsJI p^i% aJIAp ^Ij^ $,(^yxsj j (_^j aJl J2-«j>J! ^c-^J ^3 ApL*o 

OL-J^I jh** ,J ,jJI AJL^xil ^Ij-Jl ( Jlp c-^o tji—osJl J^b ap^^ LgiLgjIj aJL^xJI 

. L^ijLb^j l>M>Jl ^jiJ 01 j oMpUj ^ J^-^j 01 
( 1p ^U>- J^io Sjl^>Jl aJu* j caJIp «jlj>- ^^-j clr 4 ^ ^ VW*2^ oMpUJI $.JlJ j 

*y (% -g-w*uaji +-f£)j aJuji oji^>ji ^ii A^-uJi 0j^ l^pj-c^jj ajl^soi c^Mpuji ijlj l^j^ 
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(jllaijf JUOP) ^^o OjjIa 



oUUi Jajj (^JJl Ul . aJL>JI ^i olijljill ^^xj Ak*j c-^-^o jl ?j*>Ul ^a ^iS"! jv^^Jl 

; ' dJj-^ /J*^ ^^ (*^Lr^ cJ^jJ " 6 J3j^ ^b*-" Jj& L*-L*3 cAJL>JI j^3 oLkJjJ^I dJlfc 

oJjJLJl LoLJl oJjk (V^J tfoSl* AJLvJO 4jLaJtJ ^LaJI /k 4 j^jJJ^I *JL«J oJJJU o^L* 4J x^2J J 

(l)j^>«^JJ OuL*o»tJ jjl^xj /jjJJlj LfijL^ tp dow\j>tJl aJ -w* 0} jJ JJu jJ^r *-*-~^J ^IjSO) 
. r-llj*yi i^UL)^ AjUU ,5^ J^ia^B^ -^AJLXj ?y£ LgJU cJ*J-* r-l^j^l cJiijJ *jjj-^ 
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jJjjJl dji^fco 






? j~J OUjjjSM Oj 



^j»j3! Oji JpUj 




JpUJi dl*?t 



A-ovb-o^v- ^3j^b ^3 *yi 4JU3 OjSsJ *y ^IJjJl j^-v^ jP ^Jjlc^Jl oLojJ^I UwLj (2L>sJtJ| 
JlJLP <_AijJ Jii j^jJJ^I iJlA J^-P 0} <ULJl>JI ^3j j^^ fti*^ fy."* "4y'rt*s>- C^s>^w^\ CJjJu 

£\j>r\ ^S>r ,J <J 4^-LJl ^Ij-Ji ^^ (,£^ ^Lv2Jl A^Xu oUjJJ^I 01 dD^ ,JJ SiL^j 
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! (J j^j c!^>- (jL^jj LJu^ 
BIG BANG" *Ja*ii jU^"yi j^ L5 ^» aij^ ♦ a * jj& jjSCil ^i oljJJl ^jip of ^jy^ y> ^"' 

:>dp JjSCj jf c_^j cSL^L-^l oUjjj^I j^Y * * * Ji r^^ «W^^ jl^^i-lj ccuijJl j^ aJIj ^ * V * 
jl U-s^ jidl jJj ^5^- ojwbOl Lp*ti«^ 1aj& a cJLoj^>-l ^ ♦ £ * ♦ * ^ Jj?-Ij JjSvj (1)1 i_ ^*cj 4i^L^-<JL) 

*-£JbJ»>- J ^LjwUJl J J) Lo L>tJL^« 4i^L^2-<jJu <U*UlJ £.L&JU *^» J2J23 "^""'J fV-i JJ ) /J aSJ 0} 

^-u^l ^2^>- J^Jj>tJj (,J2Ji3 Jj>-)J j^-J jJ \ -jJ aSjJ LpLj^t jjl^XJ ULU>t^ LisJ jj \ -j^^oJ>- j|c^L*Jl 

•J oLujjl L^j-u < ^*- w **^ <c^ aJL>JI \u»\ c4jik>e^ oLujjl ^ J| t-\i>zj Jl>-Ij <y-iy^ -b*-lj 

V Jij— tJi*j ^^-^1 oUjjjS/I OjSC" 01 JJ JjS!l oUjjjS/I OjS^ c-a^ Oil caJL>JI J 

. iJj! 4JLP la^?»6j 0) aJjjf?")) *«)?«,...*■) 

•jjjSo OJJfcUr c£j^"*^ S-oJiJ^lj A-JLj^lj A-Jj>J|j C-jLkjJJ^I ^i- <ij:>r " OjSsJ 0) <— 5seJ 4JI A^jt-jXlilj 
AjLkjJjIj dlj*)^-* AjUjJ^o *>LaD JLxj j 4jL>t^ aJOI 4^Jb^ ^>- /Jo Jo 0} . iJbr /^-^^J 
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jJjjJl dji^fco 



4jfS JL^pL ^Llil 01 cLJb 7^s>^^> [^13 y^ L)*>bJl L>l fjjJ^ -^ ^Ij^JLi ajj-^JI fr^*^ 
4jM oLjISoI dJj& i3^>tJj c rr^J 4jL>t^c*) jjJUol ^LLp ^j&U^ -yA j far** ^^-* c/^jIj ^-^Jj 
^ LgJ sJjlJI a-jj^I f-z*^ (V ^W'jj^j ^^tJJ^^ SJLLjcuJI Ly^liii! c^^-b L^d 

S-LixJl ^3l^XPl S-^ Jfci*^ rJ^ iJLft ^ 4^y\ «^* 01 clJLj^r jj,k"H AJjtj jj^J l^y 

jJjJI <,L>-Sl\ ^JLp ^ M AL4ZCOZM DIXON" ^JUi! Jjij 
: "MICROBIOLOGY' 







SjlUUi d^Uil 



oU* 



c 



Ljs-j^wv^j j far 9 " J t^V 7 " '^^P^^^ 4 
4jL^P oU>ol CU^wil 131 ^tS) M^2jL> 

JlpUJI £jj*»\ oUjjjSM j^> ijj ^J lit 
Af^JtJl SaJ&Jl S^Ujl 4JbxJi J-oy 

^ JJ^j 5iUJU Jj^- cij^aJl IJUb 0J 
. JUJ &\ Syr j 



%.s 




jm\ 



C 






^ 
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(jllaijf JUOP) ^^o OjjIa 



JLp S^j^jJI SjluJ! o^l ^ obUaJl olJd^ jf "ANTIGEN" jUp^I 

L*JjL*3 C*~w*^yJl Jjv-IJj <l«J^iul ^Ij-<JL) 4^<ljL<Jl d^L^Jl ^L^Or^l "Vj^ dj-^L^ ^-^>J J^lj JsJl 

^y* OjS^j otaL^Ji oIjJj-^ ibU^-Jl ^L^r^l ^L>Jl J-lp OjS^j ^jJi oMpliJlj 

: ^L) Ljf ^j J*^ ^j v-^^" ^^^ p 1jj» 4^^^- 




;-, 






w 




.J U^-oJi 2ljjA\ iijjb 



Oil c A>oli yL^ c-^-^o J) ^Jij^l A^^" j-*^ ^' L5*^ LT^ fUaJl J t>M>Jl J^"^ 
J5^ ^il U2J (jJA\ *JlJl J^-lJb Jbrljtf lj*>bJl aJu* cLplb b>UiJ ^^Jl IJl* sy*- Ji^io 

oJjfc jcAjIAJJ Ojj^La 4j>tLvc) t^fJjJUJ L^2J)J Cj^-^OjtJl ^3 &!?& /y C_^3l J J j^-^OjJl ^3 jlSs^a 
coLjj^JI j» p y ^ ^iJl S^L^-Jl ^L^r^l ^ ^plijJl f UaJl IJLft ^ ^Jb^L^Jl A^JL-^I 

j oLJjy ^a> (jJi j ^pliJJl ^^pJl IJL» ^3 U^> Ijj^ c-^jJLj ibU^-Jl ^L^r^l oJj^j 
jf IMMUNOGLOBULIN' oLJj^J! oi* ^^J jJUJJ j ^j/J! JSCjJ! jJJu; 
^L^or^l /iff LgJ y>ji aJj>JI /-J^-^ ^Ip Jj?tJ ( jj\ oLlJj^JI aJj^j t ^pL*jI -J a^Jjul 

L^^2>- OJIpIj A^JL-^I *Jfcl ^j ^IJixJl £- L>J ^ 62y>ryJl\ "J8" Ij^btll ^3 rt^J d^L^-Jl 

4J j5\^JI C-^llJjjJl dJj&j ?|JL^J AjUJL) c-^JCvi? j^l ^3 CjLlJjjJI fijji ^jtiJ cJ^J • ^^r^ 1 (V° 

. oLk«-Jl dJj& p-£3j iilj4 jTy jl iilj^l p-gJ ^^J 01 ^j 
L^2jI -^ww^OjJl J 1 ^^ /e^^ ^^r^^ ^lj-<Jl 43jv> ^3 d^L^Jl ^L^Or^l ( j^L v ^> : - C_^JUt (Jlj 
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^UiJl jl ajL^-JI .Jj c^Us-Jl li-^ JaAijj ii^>o otaL^Ji c^IjJj-oj <bL^-Jl ^L^r*yi ^L>Jli 



ja j£\d\ ?y3 ObUtJl d\ (a— f 



-*^> 







..^ 



^JbxJI a-mSA 4JU*J Jbc^j j l^b^b 




jJLJl iojJLP s-L-ii ^1 l^Jj^oj 



x 



ilS^/l jUsJl U=Jl 




. l#y*Jj SJLwJb JaJj3 i>S iajSyr t^5 *Jai~S "i liiiiS" tb*>bxJl ^J* *-JljsJl Sajy_ i^UxJl jiljjl Oj-Uj ULj-ij <t$Jl£ 
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jJjjJl dji^fco 



bUit 







oUd^ £. S^UJ! ^L^l aJ Jb*rf> :"JUiM " AGGLUTINATION - 

. obi J2-*j\ cjIwUj^ aJIpU *jl* j^jj Ijl^j j obL^JI 
ANTIBODY- ANTIGEN COMPLEX 
S^UaJl ^L^rS/l ^ aJ^Ij j^ : " c^yJ! " PRECIPITATION - 
ANTIBODY- ■". ^J! JJLJl ^p J-^LJ j ^-^ aJajl^Jl oJi* j obU*Jl olJiij^ 

. ANTIGEN REACTION 
" NEUTRILIZATION" - 

dJJJuj aj^U-JI <bUl! *LJl 5-j^Jl 
jllp : "DISSOLVING? - 



oUJ 



^H 



sL^JI j^-^^jJI J^lJ 



?J' 




s-ULp l)u o ^ 



sL^Jl 



iUaJl oJj» j ^^o : j^j^I - ^UaJl Jajj : jajSM 
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(jllaijf OOOP) ^^o OjjIa 

OjSL^o ?IJla OjSsJ t-Ajjf Jj-^ Jlj-^Jlj ^-1^1* j p li^Jt ^J^Jl ^ oUxj^I c-wosJI L»wUp 

4JI «^9 jv^^J^ ^JLp /^*-^ ^^Jc* 4JLJL>Jl oijfc jj,k"ll 5-LjLp ^J^ji 0» j^p jbttP^ 4J| 
Ji j A>w?lj ^JLJb- a^-*j? ca^I -^ IjJ^L^ LaLv- Ig al>- +3 Ji <L>Jl o^LJl s-ij^r) yu^l ,J>- 

Oj^JI *-S^~J UjA3 /pxj OjiubxJl /pxJ »\ tijiteu ajjII uyutJ U (*-^Jj^ # 

[nr-ov:k3ijJi ] 4 ^j^ : Vjli J/i\ stiSi (UUp 



107 



L3yc4j OyJl ^Ij-Jl ^y* L^L^rl J^^ ^ Ji^-Mj 01 (j^-*J V 0L>-Vt c_JLpI ^3 J tLJb 

l JLp (j^ij 01 x^jai^Jj LgJ 4_gjL^Jl L)^b*Jl «jP lg tfjj-<ij *^l^*Jj <Lol**Jl ^Lwor^l ^3yJj 

. ji>j!j jolj! j^iu i» ii* jr 

<~J> jo d^L^Jl ^L^or^l -^ (_jjlx>t^ p jj <JjA<* \ » * ^cJUj 01 f y?7«4Q (_^AJI /»Uijul IJjk 0}j 

*.4j c«-^Ijl<JI ^L^2-<JI j^w^otJI F-^-3 *j-* Jj^ d ^ji ^^-^ d J^ 
IJuss 01 cSJi>-lj 4JLJL>- iiljfc cl^J tdJlta (J-^^j 04^" 431 ^^ixii i^ IJu* Jlj^j 
j3jZ*~jjf" ^Lj>-*yi (JLp ^ j%Jl*Jl -^"jj U^jIj ^i^U^Jl a^jXJ OjSvj 01 (j^-«j *y fljaJl 
tJ^siy 4J! VI j>Jl jUjf ^ ajT ^ ^1 JLp CHRISTOPHER WILLS? jLi 
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Hft 


'" IgM 




GLOBULIN MIGM M 

L>*>UJ!j ajjLLJU! L>*>UJU *aj| ^J J^-jj s< jJl be 



.(/Gflf; 



cr 4 



olJ^- 



J cT^ Or* ° 




^IGM 



IMMUN GLOBULIN D IGD D ^b-Jl a^^J 



.jJjJI lift ^JIp ^/a-aJb ?y£j (T 2l^pLJ| L>*>b^l) 



IMMUN GLOBULIN G IGG G ^UJ( (%~*^Jt 

^•/y»-yo) (V ^Jl ^ bj*-j ^^j ^L-ty ^jJl y> £^d! lift 

L VJ ?~ ^jS (t-*jt«-pU f Jl lift J^L>tlJ ^bl 4* ./? ) ^jix^-voj (SiL^Jl ^L^or^l 

^i . s.U>»M!j AjjUoJlJl ^Jljdlj *jj| ^ *> jjl Ijjfc JbrjJ . r»ljP^lj x-jL-^I 

.a -J^L^ Lgj (lygxlj j^w^jsrsJI J <Lj Jul a^LJl H^J L*AJLPj j»JjI -*P (_£j5*J 

^L^U^Jl Lj Ij « CjLxjrjjJl j L> j5o! ^wo j^-^^srJl j |Oxj t gft . jJjtil !3*>b&*y C^jtP" -^U^2-<0 (^ji rt^ ^£JJ 

iJ J>eXl! /-* j^-^CsjJl /P^- 5 4Jj-*^-«Jl 4j^g-^<Jl ^L^Or^lj a-JI /*Jl *~L«JJ b*^J>Jl /-J L>-lJjJ ^fJJi t_jU>r ,Jlj 
^»j>J ^i. 4J aj^^Jlj <U^l^- yt-^j dii^J f>J 5-o^A^ -^ Jj^-jJl ip j^UJI (IgG) JL>-jJl p jJl IJjfcj . 

.Jjfy ajL>- _^t ^J l$J ^y^ *tf ^)l ^lySlI ^ A~ ^^Jl ajlpr J^j J g^l JiWl 

4jtIjJ JjaJgJl jlSsJ 4-^jwj^^Jl JJt^ LS"^ ^j^li LgJJUsrJ ^jl -^fl ya^xJlj a^b^oJl ^LvOrVl fil* J^tJ *J O^j 

L<^j (*j-«j p jj /P^ • ^ (j^^' *^ cJjjU5>jjI ^s *j1 Jl ^j-^-v^xJl I Jjkj 4jiix>^<Jl obL^Jl Jj& 01 c^jj Lo j 

OJ^J cJj-S^t JjJjSjJl i <?]•?)! 4jLo^~ ( c^ u ^ &\ &J^ a-wiCwI ^b>- J, ~ I^wmJJLj Jj-fiJ 01 /p\-ow<JI -w* J^J ^ (*-w*0>JI 

^^x^Jl Jju O^'j Sjc^ OjSj 01 c j-pI jl OliT jl Jul jl Lap LgJ ^^J ( ji\ ^plj*>Ul (cjLlJj^JI)^Ij-JI 

.4_^o2j OL-J^I J^>- jJ J^bJl ^yr«^J (t-JsP ^b>- -^J^J (JLp J^i 1^-* J^ 



ila 2Jll2>^* ^pli.S c-AJ^J (^^^ {J^\ IS* ^U^-Ji r»L^r*>U 4ik>«-Jl <r> \ y^S (1)1 

<-;^>Jlj f- Ij-^Jl £^J l^~> ^UJ*yi jl l£^-S!I 2LpUjJ! L^UJl J^J^J jt-w^Jl jL^-l 
E IGE (IMMUN GLOBULIN E) ^UJl (t~*^Jt 

^.LPwU^I /Jj^ SJUliUJl S^L^-Jl ^L^r^l oijfcj *jj| Jb djJU^u* ^J 




d^Uaj! fU^-ty £ljit 



{IMMUN GLOBULIN A) IGA: A ^^Jl (♦— JjJi 

/»jJlj A-Jl^Jl ^otJuJl ^3 ^jJLJlj oJjcJIj $.1*^1 *"-^jL/*i J^* ^-^Jj^i-^ 

^i <^*Ji ^ 9* ^Jt ^i^ ijyi ^^ j^ (IGA) L^J 9 jJl IJu* 
^> ^ g ll fijl-pr ^>ti 4^L>jJl Jj^t j^ IgJjik _j| ^*yi v^" clr 4 J'^' (IGA) ol^U^Jl dij^j 

.4J LajL- API 4j \?}v>zji L J-AP ■» ^^v >,^?T lij^J 4j^^j Vj^a ^-jL-I 

g.l^t)l Jjlpj CJj^^ C^ij -Up oL»j>J (1) Jb ^jj^Jl /y**J c^ Jj-<JI IJ-ft AjLo»J a}^>- ^IAp} aJ -LlU 



L 



.4-J di^ ^ 



(jliaSjf OOOP) ^^o OjjIa 



^Ijjl Oj£*)jj*£jl 



^jj^J^i oj^Ltjj^Lj 













jJLsJl ^j^j j^J^ Si^l^Jl oJ^JlJI j^jlxil J-l^j iUJl ^^pjt^J /^p*yi ^2-<Jc4 ptfijaj >s> 

4^>Lp ^Lp j-jUI ^jJjU^j t ^JjJLJl ^p oL^I^^I oJj* ^p p liJlJl <i S-Pjl^lj JlJj??Jlj 
J^^J c£-^ (^jjjaiil 01 diii ^Js> Jli*. c^Lpj-v>j-JI oij* Jj> i OjjSsjjj ^ ^^ (j*^ 
a>J 4j *^*< oLJ^ o*^LiUJj jdL>c« Locl^o IjjlL i jiiJ! aj^I^J «^p p liJul 4^jLp j As- 

:^L US' ^j^UJl lJuss ^p Jij sJj^o ol5"U^Jl oij* olkiU^j ^Ua^-l Ja^*>^ oLJj^Jl 

*l>-^i a*j^ ^ oisl 5.ij^ ijl^j j£H\ J>\ v-OJt J^^ji ^ (j^kJij) Ji&^i oi 
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dJJbuj ziSy* Cjij^ Lj^j*^ J-* jy 2 ^ \j& \ $i* d-*Sj ( Jj\ $,\ja>- s i\ jS\ Jl>-i 0} 

cJ15"j cSLii 2L>Jl S^Ul /jp ob>^L*-Jl cJlS" ^ ^ ll OjiJl ,J o^jaJ jijj^ j^jL^j 

aJj>JI OjSsJ s-Lj! 4i^L^4 cJo LgJb A-pJl fi^LJl! /jijj^ owj (J^ 5 " ^-^J • ( < 4 *^ J& cy-j^ 
(jjij 1-gJlj l-^r o-Iajc4 ^JijLbjj ni^y^ ^ ^Jl aJj>J| 01 ^rg-^ ^ ^ OjiJl /^ <V^ <Jj*/9\\\ 

o^J^- C-jLj j Lw^^j <^fij\j& j 4j oLlJj^JI oi-& /y> Jo l)Ij tl g «/?«-> d^J W^ W^ 4 UL*LJj 
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(jllaijf JUOP) ^^o OjjIa 



Oj^L^ *V*P (David Shapiro) li* ^-jj^j^Jl ^/^ Lplii JL5 L^oU ol>l^>Jl oJj* 
Jjl5"(Car/ segati) (.dXiJ? Lr ^>\ J 3(Francis Crickyy^^j^ ^^j^ {Harold morlitzy 
i^j^^JL diily (Frank Salisbury) <. iSyj* c~*j5^ (Lecompte Du Nuoy)<. OU*^ 

J^ DNA (Sjj^\ u ^^>Ji\ ^JliJlj c-jUjJLjcJI ^j^j s-^ ^ J^iJl l-b* OU IJJj c^^jUJl 3^i 
L^apL^jj (Z)A^4) <SjjA\ ^j^^Ai ^j^cJl SiliS" ^jj 1>jJI lij* jU IJJj cjx^ ^~^\j <^J6 

<U2 p^*S>*j\ OL* jJjc« ^-wo^^bJ /^ Lgj6s^J 0£.Ll3 J| /J 1 ^ 2 ^ L^jj- 1 ^ i y0-*s>*j\ Cj\jjy>r 01 / <**i '^-*J 

(_£j J^jI (j^J^^ (^^ ^-^ ^j-^j Si^Lv^a J?j-<jj>JI oJU& x-<o?tij <^Jt S^LJI 

: ^Jj US' (William stokes)^ ' y+* r^oj 



ibu^l ^1 J^JJl Jj 





P^^lj |^ ^ 



jJjjJl dji^fco 



i£~*H\ jz**}\ 




LSI ajJj -^ J*^ ^° Ipjli jjjLl^ j^*j JtjS*yt oJ-^3 

oL>0 L^2j«j x^a oJ J Jul A-JLoA^I J?j^jj>tJI -^ 4^-j^ojt^ /*P OjLp c^IjlJjjJI 0' U>«Jj 

.Jl Ll^s- ^3j^>Jl p jij jj& yuiJl 01 Jjij -v 0L^ dJJi ,J 4J^ t Igj <uJLp ^j IgJl&l^j 
.AjUJJ \s*^p "sXaju> aJLo^P A-jJLj^^I ^ y^>^\ ^-^J Oli dJUi /^ p-^^ lJ^'J ly*i \j*£ 

4J^1 yg^JI 4JL>^LlJ -Jw^l ^2^>- 1 * * ^-^y JL»J>-I ^JU*3) A3^1y?«jl ^^ (3t^"^^ (Jti^*^^ ^"^ 
aJI>s^| ^»Ap 4^a^- Oli c(^ <^Jb?tJ jjj-^ 0\ » ^-^J 4^~J (c^j) ^ * °T * l£ wb-lj jJ& 

^3^x*j ^^j^Jl jjMl ^JiJ VjT ^x^j jj&j (Alexander opariti) jij^.jj* j^JL^Jl 
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(jllaijf OOOP) ^^o OjjIa 




JLj^l ^2-ow>- O * * 4j /^jJJ rj /^JjSo ^.LJjuI 4j /»IS L« 
^2j-<lw>tJl <w-2^l •jy* jaSvJj C^U-JjjJl ^j^XJ 3j?T4j LjJlP) 

o • ^ X \) 

(<\o. ). x ^): JU^I JUi^l 

^ ,Vo^ . Vo) S^r ^ij ^(^•Vo )^^> J^U- : (ijLo ^1 01 c^f 

. ^<\o* =( 

JsJii Ji>-lj rjt?3J>, lS~J^ tiy-^^. V LJ JlSI _i LgiS" oljJUl c^wc«w>-l jJ 4jT ^i*j IJu*j 






~T I \^l t^* W Iw 1 1 WW ^ . — *~ >} 1 • ," - • £ F W- W~^ WW F ^ y 4 ««,ll / 1 A I "^r 

d^JwOuJl JUwP^I dJL^J /»jjij 0) ^jal^J *y 4^23 bJl ^JLjJU C L^Jw4 dJ^UJl ^1p Jjy?>JJ ( j^AJ 



liiij cv^^ fi^LJl ^jSo ww« v>Jl d^LJl 
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.Lx-^ J^jj-^ji Vj-fl ^Ap ji'jj rr^" ^^-^ »^>-ij iy^^y. ^l£> y* 

$.uj wL*uL> (^j^-1 Jajijj (_£^J CJiwLljJl oJjwlP 4£2j) j l*^ A-JLj^^l ^?j-<jj>tJl J2^j J — 

ji^^j £.LJ! IJu&j <dUp ^j^t s— ~^s> (S^ j^ ^L*j^ (V*^ 4l>J^j O^J^^ ^ ^i " 



4JLJL) ,J j^j! JiC^» Oli 4~j»^ 

J* ^ O^lj ij^J J9* LjJjjJ\ 





(Harold Blum) \ AjL jJjjtfc — 

Hoimar Voti) Ojjib^ Old jUjj* — 

: (Ditfurth 

^jj^Jl c-^jdU 4ijl^Jl c^lj-^owJl (JJUj Ji ^JiJljj ■ fjjl ^Aiill 

jlX-<Jl ^S Aj»x-J>r yg M A^J^SJlj ^jSsjlSwJl ^2jLy2^xJlj 1 gy?*J A-« Olj^Ul oJj* Jj>r I j£ jl C— ?!0 AJ^ C Lp*cJU*w« 

'.(David A.Kaufman)(\Jojj)3 hu>\*r) JUilT.f *tib 

lL»ji>. -^JjjJlj 4-v^L>JI cjUjLcJI Lj^j^_k?l Olpj-^j- 4 13Ll& 



117 



(prof. AH demirsoy)iS y^ j^^ i J^ xl j^j ^jLj ^j^j^Jl ^J^* Jj>-I 01 j 
ol^U^Jlj Ajj^i^tiil ^lj-<Jlj ( j*ojjlJI 4JL-*j ^»jiJ ^iJI oLjjJ^I ... ,U*Jl Ujjj.,^.1) ^ o^Lj^I 

Jl>-lj 0) ,J 4jL5j>^ IXj ^w^oJJlJI jL^jJl jJbv- ^Ju iJlAj .AJbJl /j^"^ -b-lj 0) ^i OJj*-j 

J^jU^ ^^i 9" • Jj* LgJl «^p j^*jj 4JLJL>J! fiA^j c-^I^xp^I (^-i^jj (_^j J^jI (%-JIjJI i«i* L«jl . 

prof.Dr.Russel) JjlJj^ J^Ij ^>.Tjj& LJIp ^3jy^Jl j*H\ ^j^j^Jl U»T 
oLJj^Jl ( JLp wUsixj L^ijLbjj l^Lij oLJj^Jl oJj* ^j>-j Ob ^ j^i (Doolittle 

IJLfc jj>o i^Xp life 4i5v-vX^Jli? -LJLjCjIj 4^L*o>JIj u«jS ^glll o JJJJl dJjs> ^ j Jsj Ji jjSo" ^-Xp 

OjSvj JJ ^»UiJl IJl^J $.lprSn J^5 oJLfli _a Uj ?j>-~\ j^jj J-^jju ^jjj J^" 015" jj ^IkJi 
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.( M*rJL. J^^-) ^r^ 1 ^-W^ J^ ^^*j ^ Wj 

f-fff; oljlp j^ U 3 -^ (*-^JJ c c>J^JJ^ jij^^ V^' J^^ 4 J^^ c5^^ (*^ 

^xp! ^jJ! ^!^J! ^j OlioJl (CHt) (. LJj^f (NHT) t ^UJl jl^o (HrO) c ^jjJlj* 

jLJ Jl^j^J p\li ^J.j4p fUaJ ^J-P Lj^>^> C-^jJLi ^IwLJi c£jS%Jl ^3*>U-Sl ,J ^^^prj 

IJla ( JL*j *li J . o!jL*J! oJj& JLp A-pjt^wojjj (jji 4xJ!>l ^^ d->*j ,JIp ^ 9 *-,^; l^.j& 

SjJ* ct-J*>\j J^>&J Ji^-^ ^>t-£^ ^J -gJ^SJl jW^ jij-<»-^'i C_jL*tJ A^rj^ 4jL* Jl J2-JL>JI 

J j.,^?>Jl 0*y dJU^j *^j^^ U-L^tJ c-JJib*- LgJlSj -ejj J^jI -~j 

^flf JLo<js- i Sol j JaXJl 4j JaJJ *-LjIj j^*J 4j y^tJjl dJj& L y* /^J^J / J^P 

y Lfjt>*i\ ^L-^l J^-f^ r^i V^i jW^k <jO^OJ^ 

^jjL^ ^ lj&>- +j*\ ^ ^dlj Ja-j** Jl ^JIJlJI ^3M*Jl oljlp 

yi^»t^ ^*^lj .$,!./? all /j-^ oL>JI z l p-u* oLJI aJISs^^ o Ja^- 
jijbjf j jAiL-iOf ^ lT 11 W 2 ^ V^^» JL^aS/I »1* dDiTj ."^U"*!^ 

4-iiJLo jlSsi) L^jI fj>-\ l-^^o ^S-uS>-l ^p SwL^j LgjiSOj SJjwlp ^-v^Lp JLp cJUjl^I 
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dj& i^^ ^JULp J>i Jj-^^ ^^Jj^J l£j^-^ J^U olj^oca iilj^} 

(•I ^Up ?\ ^>-Ij (j-bil ^jj* 015"! Ay* . jk^Jlj Ji*Jl jL^jI ^Js> Joj L^k^ ^Ip 

AJl^J^I -^ *t* l<^ J 1 ^*^ jW$-^ ^i ^-*-r^J c <k t> *jJ^- /J^ (/ny^^" rs^ 5 "" H ^— **^ e-jl^w?! 
IJJ t AjLj^lj JlxU fi^^j^^Jl ol^Uo^lj O^L>Jl jj» AJyc^^j b> illj^l f JlP c£j^~* /J| 

J| AJbL^Jl aJ^I i^JU^jj 01 j jLfi^l iJu* \yc^j 01 ^^wvbJlj JjixJl ul>w?l ( J& v^ 

2l«JfiP ^LP aJ.^1 OjjJ Jji*Jl c^U>«w=>li IJli C A^^LaJl AjjJij A-J&L^*>U| Al IjAj j\-^lj 
4^1 Jj-Hj IJJ j^-gJLojJ -y> wbjj iJjfcj c Lg-^ OjjSsji^jj u^S^^J olj-«w^jl _d A>w?!j jjJL>JI 

'AJI -£ ^3 /JL*JJ AjL>&^ 

1p ;l>- aJj>- J •! jSnJ a-jLSo c_jI a^T /jp 4>*^> r^j-^ ^! Oj-SjI J*^>- Ojjj J^JI -L>-l 

A5st-wJ (^1 J} (%Jl*il iJi-* /U^i (%Jj • t VW <is ti^^ jjkJl djj-s^ ^ ^jb*^ p j^j.<J| IJjJi i 

kS;lt jiS'l y^ aJL>JI L^i 01 oj-^*^J % c li ^J^i ^>- ^ ^ f^ ^\ 4jL-Ij^ J*^ ^y* 
JtS aJL>JI Oi ^JLp J^-U^Mi ^jUtij ^jjjj^Jl ^y* j^Jl f^ c>J^JJ (tJL«Jl -^jj 
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(jliaSjf JUOP) ^^o OjjlA 



yy fc <^ 







Jrrjj^ ■ ■ ■ m J ft^UJl 




^L ^^^ J 



J 

, ^ji u-i- ■; )Q; J:; y J ; J ■■DO DOG- D "^-^ ^' 






. 4 % 


OljJUl 01 OjPJU j^jjkJl 01 


Ul w 


oUj^- Jl Jj^ii LpIj*>UI 


i 


^UJl Jj^ ^ U*lT jjjji 




JiLiJl ^ jjTJLa £>bu ^jsjJs 


ajuJi u^Ji ak~Ji 4JbxJu a&~sJt aijji 


bj&\ ij frlP^I lift 0*>Uaj 


^ A ' 


.r* 


19 





t ^>Jl ^^^rS!l c£j^> V 0^5" u^j^ c£j*Jt ^3*>U!l of ^^1 UsjI dUi c_-JU- ls^j c 
^U cJl5" ^iJlJi ^3*>U!l ^i V^^yi oljUJl 01 (^jS J^-io cjj$?\ a]^\ x^^r 0U dlta 
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jJjjJl dji^fco 




>^ 



jjjfilil ^Jji^ 4>^> L5 )LP J^Jllw^l 4j^**Jl 

j^ SwLxJl l£j^t\ ^3*>^dl ^j J ^jLo-isJl 
015" ^jA\ IJla of dJJ5 ^JU- Jl c^jJrl 



jap aJJ l^j^ 4-o<JjJI JjllJbM <U?r 



0*>U2j ^J ,jJI JaiJl Jj^ J^ W<^ O^ (^ ^3jl^J\ 0} 5j^-^o iSy> ^j-^j lt^J^ Or 4 

UJi ( dL>JLi f)*)U! ^L-^l jl 4-JLw^l ^?j-oJ>Jl -jJj>JL) rc-ow^J 01 /^^j *y t_J\^ (Sj^\ 

015" ^jSli ^J!jJ! c£j*JI ^^i\ 01 ^yol (^JUJ&I jjk^\) oJaJ oo^Jjf C^ 

L4Jj>c^^> ^L^SOI jjiaJl 4j^J /U^ ^>^i J^ l^^ ^J' ^ c ^ (*J^ O p ^^ LaJb^s^^* 
(HrO) (. ^jjJ^j* (HX) c Uj^f (CHt) (. (NHr)d\^ j* 0j5o 015" ^jSll ^^J^ 
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ST* 




lS\j U*j? 



. lSj*^1 cJ^UJl ^j^k l£ CJjSi 03 2L^J1 ^ $\jd\ 



cJl5" Jj c^jjjkJl ^ol US' *>LiS 

dii^j cSj*^ ^3*>Uil ^ dy>J>>3\ x^S\ ^Hj *Ul jl^j JJl^J Lil5" 015" jJLaJI II* j 
^Lp Ij^IS 0V5o JL« 4j^*J _i Ljcl^I 015" jJ ^y^jf^l IJu* 0^ . (^^^T^l ^j^j^ 
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LJj^Ij cl^JJ^^J 01^ lJ^3 $^\ J^H (NV) (HfO)rj^r^Ji^^ (COX)dy>y^\ JL-w^S) 

( Jlp c~*jf JlE LgJ\J^>Tj jL* ^jUj 0> c-i-jI u^S^ <Syd\ ^3*>UJl ^p c^U^LjcJI aJi&j 
jjjaiil jjjL^ oLJ*y Jl^JLSIj oljUJl oij* ^A^c^ol Ji jL^ /pJj . /t^j^^ ^3*^p ,+ J? ;7 

C^w^c^- ( JLP 4Jj^*J *-*^p JLlU IJJ t Lj^pjJ f ^ f f *lp ,vjL>j i A>-^l? <.£JlJl (VW**^ 

•^jSvJ ( j*J diii -v 4j^j • {jtj^.jy ^-^ ij ^3jy«-<Jl ^^-^ (Syd\ ^3*>UJl (J ^ t jU^ 

^j-^Jl (T^V f»j*^ c£j^ ^3M*Jl JiJ^ (^ ^^ J^ ^i>Jl <bUl JJ (Jy*}\ ^3M*Jl 

akf ^ JJ^ Jb^jj ^c (SCIENCE) {jl*i\ aJI^ <y "^T ^jLdjjj "alif US"j .2L~^ 

<— ^J j& 4>t^y£? j\j^L^\ ^ wL>-jJl <w^*Jl iJj^l Jij . Ay 4 *UJj>tJL^I (_£JJl ^JlAJl (_£ &2jtJl 

cJjJiil al* 0^ . di!i (Ji 77^>^ ^JLwjSCil j^kJl ajJ^J Ol y> ^jIjlJI c^pJl cJ^Wl 
OJl>o ^j t 4^>S/I ^j-^Jl o^J^ ^j^ ^>jj^\ v— J ^ L5* (<J^ l£j*^\ e3^UJl) 
c*JJi>- Olj -^ c Vc^jsJl 2Lpl*it ^j^jiJl c^>J c£jssJl ^3M*Jl oIjIp ^ ^JLo-5" JpUj 
^L-l oij& SJjU^> 0) . 2L>Jl S^UJl u^ ilS-J^ ^-j^ /Ji J^2j *y LgJU oMpliiil aJu* 
OLoU jl ^Wj^J *^ J^^ j^^ J^" ^l^*-^ *jJip c£_p^ ^3%*Jl ^3 2L>J| <bUl 

oJu& jl c~j>- . $L>Jl J^^ jijfl-Jl (c-*^ ^L-^l (c* ^~~J c^jUcJl dJu& l)I 

^3jJiJl 0I c^if Ji S^>Jl ^.L^Tj^l oL-lj^ cJlT lil ^IjJI c^^pJ^ ^3*>UJl ^ 

aJLocJI c^jUdil j» P' IjiVi oJLg_d diiiJ .Ul^a LtJ^ ^jjjSol _i li^J *y JL» 4j^p?J Of 
^3 j^Jlp jJl^- iiL* of c-jj Jj ^jLq^xJI jj!&A\ 9 j5 j sJUti^l ^JLp oLjI J^ cu^J 

Jj>rjj 0o C A-i A^JLj^^l J?j-<iJ>Jl CJj>J ^i AJl JUj (^JUl JL^jJl ^J Oi-jj^^l ,■% *)g 'J 
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^3*>Ull 01 c villi ^J>j c 1 ^oT As jL* "^.j^j ,i ^.wb^L^Jl oljUJ! ^y» j-iSy yslaj Jit 

* * fi / * s 

aJl*. ilL* : mA fU ^> ^J U^jip ^ " NATIONAL GEOGRAPHIC*' 

'.jj}z^}\ oijfc J^ 5 ^ M^J^ (C^ oL>Jl \*^ jljJLP C^>tJ 

01 jjSsjjjj Jj jJL« 4^? jil L« jS ^jIjJI (_^45tJl (— 5*^Jul jl jjj j-v^j /» jJl 5-LJjJl /w« «t^ 

^^rjjJ-^Jlj jLlu<Jl ^ <J~-^J O^X^J OjJjSJl i-^O I ^U {J* OjSo ^lAJl (_£j5tJl ^UsAJl 





*Ljl OQp 




0l~Jlj Uj^Sflj 'JLA-i 



j 3 



^-T\ 



1. . 



■-:■ 



c* 




irvf 



. £^*Jl U^ ,J hx^x^fi jS 
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J^i ^IJLJI cij^Jt ^3*>UJl ^*jj* s-^^ <^^" t^ L^»A>c^-l ^Jl oljUJl 01 ^^xajJL^ 
C^j^-Vi ^lj-Jl ;*-* J^lilZ** 4*>Jt j^ ^Ij-JI cJlSo 2u^ptdil ^3 OLJ^I J^-^ r*J r^J • 

sJjL^Jlj IpUJI Ijla ^Jj LgJ ^uJ ^ aJL^S" ^Ij» jij& -^ ccf 1 ^ y^ 0l5"j ^Jl 
IjJ^L^ LgjjSj Jjtj A-jL^^yi J?j-<jj>JI ajUj>J d^jUl oJl^^JI jl LygjaJlj oLiw^^Jl 4JL>^J2j| 

^3M*J! ^J O-SjLil dwL^2-Jl JjLa (3jh iiL& 015" b> 4jLa>J| ^j ^A-JL^^I ^j-^^Jl otjj^r 

*yi Lpri^i ci^^ ^ ^v^^ ^j^^Ji oi c-i-jI ^i^» ^>^ ^ dii^j "ajIjJloJi c^u^l^-Ji 
juii *y aj^jcJi dJu& oi A-jyJi a-oJljJi cj*>u^ji c/ 2 ^ (V *^"^^ f^*yt /<• ^h . ^^^^ 

EARTH ig*-*^ " 6 j&^ *j U^^ 4 a-j^wLp 4_b*t^ axjL^j L« ^-^j c oL>JI /y&\ ^ ^*-^ 
oljUJI dJu&j ^L-Sfi ,J o^J^^J O^jjSsJl wL^5"t ^C ^ OjSo 015" jJlJiJl ci^pJl ^3*>Uil 
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s-LJI tSy* j&i <U^j^ dJJj *j S>3 Jjlpj cjIwLIjJI ^J-p aJ^jIj i^-^ %h->\j aJ^-^I &j 

LgiSlj aJUwjSOI oMpliJl c-^jc^l j^ LpUJI IJlfcj ^jU J2-W-J ^ s-Ul 4^Jly j^ (_£Jl!l 

^Jl ^\j>H\ Lgjt jjjjjkJl L$ip J^l> jA\ oU^^Jl oJu* 0U IJJ c^jJi>Jl ^J *yUi>-l 

^«l>J ^2j| OwL^-jJl <te*Jl 0*^ C^Jjli^Jl O^J* ^Ul + gtlgol j^^j 4-^oLil ^ cJj>sj Ji oL>Jl 
C-i 4-wo Jul 4^jt^*o5JLjl (Jj^ 4*-^^! l ^P I^Lxj jL>tJI -& LgJL) aSj ^? JuiJ JjI ^Ll^^I ^bj^OtJI 

SYDNEY " l jSj* /JJ^-" j^ <j~>-W^ s-^j^ _/6-^j 'tH^j^ <jO^ ^^^ ls^ *^ 

A-JL^^I ^j-^^Jl (1)1 <U^Pj Jl>- ^JLP ISISvJL^JI dJl& Jj>J 4^?tP 4j^> ^^ (S^ FOX 

iS^ iJLft l)U iJU ^^jIjlJI -L^jJl ^ LgjjjSsJ Jju aJ15"^j j^>«w=> v^^h cJ^SsJ jl5 ^J^ 
cuJS cJlS" 2L«jUJI oUu^II 0*y t u^^ W^ 9 ^ er^^ aJLjJI djl^>Jl dJiA ^»jUJ cJiS^ L> 

. aJLjOI djl^>Jl oJLft ^L«l Qj£\^a A-JLj^^l J?j-<jJ>JI AjJ^ttJ 
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J a*-^j -Up ^jIJjJI aS^JI ^otX^» AiliS" a-^J ^Ji^> t S^bjJl ajIp J cJlS" c-ssdJl ^Jl 

x^JaI*«J (£j>-\ AjjjjgT 0^jL>t^ jl Xy 4 Aj j^tJ ,j*^ AJl ^& A^J^Jli ^L*OtJl \Jjt> Li* P r* 

aJigJ ^jjI^tII jlxil Ul ^o^L* c^Jil^- *aS SL>Jl 01 ^JLp Jju dl!A5" Ai^Us-Jlj 5L>Jl 

l^JJu \ *hj)j plxl} 4jjJL>e^Jlj AJL^Jl A^L>Jl jlXi^l + fr) jJ 01 /y 4 J^ 2 ^ A>w?ljJl AJLJbJl 

ijj^j cu^ ^i^ jLit^ aSt^l *^ jJL« « *)g •" J iJjL^ (_^JJI (Sjji ^Jj^ 
U^UbJ aS^ O^J 'tolixpl ^p Ij**«j ^j^l aJla JLp LgJ oL>- ^ ibU Jj^ ^ Ojj^j 



"U 



j^jS *byju I c£j^ iLil3 hj^u 

J (^^ (V^J ^Ai^L^Jl c5^^ dr^ ^P*-" jtP s\&*j\ /r 4 cJ jSnj A-JLj^^I ( J?j-<jj>JI 01 Jp 
OjSJj x-<jsi??tj 01 L^-J-^ <— -^?aj A-jL^^I ^?j^j>«J! O^j (3^° ^^ 7*^^ r*-6"^ c-^ 4^ IwL^jJ 

dJJij cjLlJj^jI -jjSxjj L^jlj L»^3 LjL^-p J^jI^j a-jl^^I ( J?j-<jj>JI 0U U^p S Lo 
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SLlbj-jjaJij A-JL^Sol ^j^jsJlj 'e/'J*^ (Ji J^ <jd\ 2Li*x*J| A-pj«^oiiJl J^s 2L>t^VL .-JlJlJl 
$L>J! SblJb JSLtJ jJl olij^ll ^ PROTENOIDS oLJj^J! oL^t Ob JlUJ! ^fj! 
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^Jju* *y <J*^"j* ^>^ ^-^- ^5^ L^^"^ AJsiJlj 

^i!l a^^I jay^\ ^a^l^j ^J ^^Ty (1)1 gj* If! 
^y ^^ (J ^ *j£ ^-L> c^ f f u^y aisl *\y o^j • J^ 

. JLj* 4j j^tJ LgJ>tIj| ^j\ A-JLwa^l J?j-<iJ>tJl /»Jj>tJ^*o 

A-j^L-^l oLJj^Jl Oli cdli-b ^p cA-jc^Jl ^j^ikJl ^J Lpr-^j} (j^-*i ^ ^' U>w?lj 015" 

^p^I Lo c^liJjjJl ,L^ <uS\Ju^ U- Jju ^ Jj 1 g JLp J <!«,<? >Jl j^jj *J cJljL* <L>JI d^LJL) 

CHEMICAL ENGINERING?' ^z 3 S^ ^Jp ^Jb^ l^yu 2JUL* ^j yH\ Jjt 

: JUL d-p- ^^j^ 4j>*^ ^ 2LjL-q-j^J\ 4_^wUfil jW^l NEWS 

^$*Jl ^ _ks ^^rj>» ^5 J ^3j^ ^ oLjj^Jl oL^-f jf " PROTENOIDS'^^^ 

a^j ^ oLJj^Jt oJl& jU (iJUi *_pj ,^pj . iJ^r ^U>- i y^^ vJ^ ^lJL>t^-lj jtJUJJ (Jj^/^ 

cu;lT ^y Lp^f ^1 PROTENOIDS oJu^ oLJj^Jl ol^l 0! ^>Jl ^j 
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diili cjJUJl ^j^-j ^j^j^J olil^pJl aJu& ^Li! iijJu ^3j^ O^aJI IJu& Js> OU IJU 

. Olx^j OUj IxJ oliil OlyLil Jh^-^ ^jJJ i ^A^ S^po -^j-Jl ^^rlj jli 

<^ diiJui iii^i dliL* ^jUi ^j&i d^ ^ u oiihft i$ ti ^> 

.[A-VjlWil] 
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j£\ L>bj L^ip ^^J c-;b>Jl I jj& ^-aJL z/ 4 ^3wL^Jl 01 9t„/??i c^p: La l^ Jl*JJ Ij-J^-' J 
jJUJl jj& (JLJj 4jl^^ Al 01 j jL>JI ^3 ojUtPl l^-^j 2LfljliJl A I 5jJi ( JLp *>Lta 4jj5" ^ 
. Oj^Jl ,J Al ajT ^> likj ^3j^- ^Jl oLjISJU 4ii>- ^ lJu& J g jgj j JL>-jJl ^Nlj ^V^j^ 
Oj^jj oLJj^Jl JU^> ^J 0j-^v2>^ ^jjAjI $.LJjJI j^» ^Js -^j^J Or 4 (*"-*V^J 
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(jllaijf OOOP) ^^o OjjIa 

L^?l J L_i y-* 5 cUL^pI /wo g^JS a-s^Ij- 4 ,3 ^ji^Jl J^-^J jj)?"ll ^ij&J jW^ ^^^ UjLlj JJjj 

Ojjliil v^a 4JI L)lj p j-^j-J| IJlfc L^vJ^J ^lll 4jJUl 2LoJ&^l \\ ^J^jJLj /^Jj .C£j^-> Ju^f ^ diis 

.L^jI ^w^j-Jl lJi& ^j> tiJJAi ^^>JU ^Ijjl 



JLujjlaJl iijaiti lS d>6\ jL^Vl 

A-w-J' CjJLg-^ LgjT VI C*jJl2Jl (A^*^ f^J^ (Ji L*JJ-W ^5 ^^jJ 4j^2jJl oJL& jf j^ (*-^^ 

•jjjb ijjLxJ l_jLxS^ jjJ^5 j-* 4j JgjJI ajJ^Jm jy2j +jt>) Oo . «Jup *-^txJI OJjjI ^s LgJ jLx^iJl 
^jSl! JLp UJb^Jl ^I^SlI Of jijj^ J^i ^li^J! IIa ^ . \ Ao^ j>Ip jJ^ g^JJl "^IjJ^I J^f" 

C_^~-*0 C^lix^-lj C^S-fJ w\i LgJlj ij JLJL* Jj?r LgJ 4U>Jl CjLljISnJI ^j-o^r 0) /fttjj^ Jj-^t -^ l^^iL>- Jii 
. ^Jp\j&\ t 2>y*~» LgJj Jj cblj 4-j-oJLp 4JLJb- (_£l Jp ^»jij V ^JaJ OU C<U*aiJ jVJjb jA> U^J 

(.a^iJzj Lg_prly .jJl ol_JL*JI Aii^ ^' (jfc OlS" ^xll ^JjJl cjULxj5"MI ( JLp aJLo! /^ijj^ *Aap 
i^^Jj J?Uj o*^Aj J*^>- sy <JujJj>JI *JLl)I r»UI jjjjj^ ^jj-* j4+^j 



Uj^r JL^J *J ^l!l tAj^JiJl oJl& 4j?tIjJ ^J (_^iJl JjVl Jlj^Jl 01 Ml • < ^^ p ^J^-MI ^J^^^ cl^^ (^ 
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%^Ajfo$J 



J ^cj?rtJJ j^J LgJl -Lj cJ^l^sJI jyJ iJ^J ^^-frl JJ. " ^ rk> <_ s^ c ^t^jj^^ **.!> ( *-^r6"^' ""^ 

CjJJjj ^>Jl oUjISJI jl /tf^^J ^k^l aJj*j .*JUJl Jlk) j& As>rj\^- ^k^oL- ^^r^» O^IpIj tdlta 

oIj^ISOIj jjSol jl ^JLJl cuJI jl A*j Lg-^2.a.ij L&^j pj Jij c2L>J| ^p oLjISOI ^y» 4^L^Jl Jj^kj 
j]U^ jj& ,JL*j A I jl dli-XS" (JUJl c-mjI j>cJl IJla ( J-Pj . jUtP*yi .J 4jLp 2uJ^j| ip iSy^ V*^ 

.<L>dl objlSJl /^-o^r Jjjl^-J j jSJl 

aJUj^tj jJLjJI .*U c^JiJ^j ,Jl ^olS"Mlj ^-JLjJI jlli>Jl 4-^2SL« ( JLp c£j-^ *jij M ^j^kJl oJl&j 
tlplJil ( JLp 4-oJli Aj^kJl oJLfc ( JLJ ^So JUJl (Jlk ( JLp Sjt^lj 4JUj>tj fLHJl *j Sij toli-jjiil ^ 

.4JLJL>Jl j-li^-J ^y» r$^i) *J 3JUj>J| aJjfc jl ^p 

ol^Uo^l jl \ < \J\ * *lp ^ IjW^I ^^ J^^ ^W^ ^ oUoSlI c-2*jf ^ij . JUJl rojlJ ^ 

-ii ./t-JUJI (Jl^rj jlp (V 4 ^J^Jtjl Li /w 9 lIaj^J rsJ waXjl /%J Jij (2^- ./jII «a LaLoJ AjjLf- ^JJjjIJjI 
obybJl (t-lpj 4jj-j>JI $.L-o^SsJ|j LprjJ j-uJI £.Ld^- • r * ^2^" T" T^ ^O^^ J 1 ^"^ oJj>tl<Jl oLM Jl 

. jL>Jl jj& ^>Jl objlxll Ls>l jlj ^jJ^^» <jfc^ L^i ^-^j Vijj^ ^L c£j^-Vl fjbJ! j- 4 L*^j 
. JUj <ujI Li *ja o_aL>- jl5 2L>Jl oLjISO! ^^>r j jj>Jl jL ^JLJl oljjk^l -^"jj (*jJ^j 
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. V jU 4) jJJLwaSJ) j n g -" o- )) I^C, . JaJj) (JO 'J wJU*j! (J JDI .3 oL>sjl LJUJLa p a-sJ? a^ -lJ 'y» (J «l jl 

: JUl .3!^!! 



. 4^>Jl 



oljUJl ja ^ap ^Jj pJUJl IJLa f 15 . ^ o r f Ip Jul. J^ i/*y^\ JW**^ ^ fti ^ dJLLr 

J*>^ ^ .^SljaJl ^ jlAl* l^Jl lJL^Ij c^j^U ^Jl-XJi r-LJl ^i l^^ry C_Jo" LgJ V ^^ij ^1 

4j JaJ /»JJij ^3 a JjIj a J^>- rj^tJ dJo ^iJI i4j jaJjl a J-fc J*)U2J C^j ,g£>- C*>l jJw*x aAP L y2^j *J 4Jl ^j 

.4JLJb»Jl a^jMI L-ij^jiil -^p lJL?r UJL>^ jlS" 4j^»ti]| aJu* _j /»JL>t^l c^JiJl T-LuJli cjjkxil 
.LJLJb>- ^p jo oy^sJ ^ 4^jj>tju*(l (^JJl r-LuJl jl JUL* L_i^ipl c^v^ll -^ 0^3 ^-*jj 

oa-S" : ^j Lgjc« O^aJI LjIJj ^jlII ^ilxJ^Jl J?- ^ ^j^-^ ^^ ^J- 5 (j^j^^* ^^* J" 5 ^ (*^ d^ ^*" 



A1m« 



(_^1 ^a Ij^jJ J^\ ls >^\ ^jj^^ j- 4 oA_^-ljJl 4JL>Jli . J^i*i]l 4jLp ^ cI^Lj J-p (^j,J?;T cLg-o» Sl^^^^Jl 

jl 0jjJ2J terjS (JL-JtL Lo.^ JL-owP j£5*lj» (^M *Ss-<»j V IJ_& LL* jj -c-^ 5 -^ • r^-T^ "^J '^-^W 3 , r^J ^-^^ 
. 1 g «,^g itJ ^ 4j a^lijtjl ^lj-<JI • r « ^J_P x-j-oJ^sJ J*!)^- /1- 4 ^*>- ^tr^" ^^r ? 1^ T^-^t^i 
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jJjjJl dji^fco 




."^jVl 2JL>J|" oLiJ cJ^ jji t j^l ^^ <ulp 
,jjy^ ^p <jujI LgJl J-p -Jj^l aJj>JI ^jAJ <.<JJL>- -^j^jj 

jjSo 4j JajJl aJjfc o-^>- .Ajt^kil ,j-Jlj3 LgJU, «/??" ^iJI 4JJ y?)l 

Ja**j| *-* J^lj^ V f^i^ ^^ u ^ Ji"j^Jl j^j toli-sL^Jl 

.*L>-Vl Up J^ly 

J^l^i^l ( JIp jujju Oj-^p ^ aL>Jl 4JLJb»J ^JlJiJl (t-fftli OlS" 
OjjiJi (J OjAil ^sll ^jLSU! $.jAJl 4j^J cuSM Jul .iJbr ^w^o oLj oli ^>Jl oLSlSul Ob 

jlj t^Ukil LLL> jp LIjJ ol^ioJl jl ^& 4^xJl oJj& jp c^*tjJ ,Jl otaliip^l j-« • jr*i^ ^ta 

J2j«j /*~s^ 3 j^-J ^^t^ - '<. y 2 "*"^ W-J ^^ Os-^t-vb-* 4j jsrtJj J^ytXJ jl Lj jJj*cJ Ll& .?»c-o_fljl y Jb jl3 J»J] 
. -^ Jl -jj* 4_k j Jjtj ^ t^r r- »>tJ jl 1,^" a )l jo j c icL>JL)l •y <b>t^j \*)z*, , Jp ?»c-«JL)l 
^ jlJbjJl jl C-Jl jl JLjJI CUJL) jJ AjT VI ^(^xJLll ^ /T^J jlJbJLJI jl Jlilxj jlS" AjIS J^LulJI j^j 

.g2j2><~oj\ /^uL C^jJ V ^^^ji /P^^ c-->Vj Jul Lg-Uj>tJ Lj|j c^jULLj IxJUj a->«JjI /-« r- j>u 

Juxxj jlS" Jis c V Ijjfyl J-^f" ^LS" jjjjb 4J c_^S" ^JJl j^»jJl ^J IjJL- ^Uip^I lJu& jlT 

.LJLp !jJL» ^Uip^I iJb* jli"j 2u>- ^J> 5^L» j^» ij^-jil ^Jl Os-U- bj^SsJl jb 

4j J2J -k»L»l J^?-Jj JjI j-vSSJI 4jL>sjI j 4Ju ajgjl AjLxIj^ rtjl^j joI^Ij /JLpJ [§ I> CU3 Jl LL2J ^J 

: ^ Alt ^Ip Jjjjj— Jl ^ AJljUaiJl jp L^J ^IpI ^1 aJ^U*^ ^J jj^-^ J IS .jjjjb 



43L^VIj jjX^Lj 4j ^.UrU jl ^1 . AiJ^ cJ*j$ JJ^^. olSLllS"! ^JJjjIjJl 4j^tJl ^P jj*3lJw<j! >jli 
yr)?.*> ^JLp aL>Jl -^j^-J o^Svi Lajl t4^>Jl o^Ljl 3JL>J oAi*-Jl 4-jJl ^a L ^oi*Jl ^JUllI <UP olAS" La Jl 

.4-0* r- J^Jl ^kl^J ^J JjL» ^ SiJ^I Jj^ JP ^J^l 
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(jllaijf OOOP) ^^o OjjIa 

l)U t j^j*Jl syt [**}?* AJij^jl^]\ olJlj^^Jl r*-^^ ^^-^ t Jli<Jl Jl-^w ( J- p .5Lj>tJl 45" j*j* T* { Jl3 l)1 

.V ^b ??Ai, ^^ i^^J JiSLity ^ J£^ c^L ijjjjai, of o^>Ji c^a ja fi\ijti\ ^Vjf! 

-t-g-ftjl J*^ ^ Jlj*Jl lJu& J^ ajU^I jijj^ Jj^ ? m 2LjU^! o( j^" d ^ ^^ ^^ o^J 
lilies ^jjj M^ oLjISvJI jls ijjjjta JJ J^s> tS^ £j\a*1 'hj^j i_^^J .LiijJl dJUi j fj^ J^' 

Jj-^jJI J^rf j* Ju*L4 cJlS" UJ-lp 5.LJ2JI ^y> Ojjk; oLjIS" jj» oliljjJl ciijU^ ^—^i .aJ- ( oUjI^JI 

. JjJaJl lift J^ o^5lw-l ^ ^T Jl J^r ^y l^lij cJlki caJUJI jU^S/I LfcJLJi- -^J| J[^\ Jj 

*l*)aJl ^p L^ *Ljf $.111 J cu^kp c^aJl jl JUi 4jLS" J %"bf ^li* jjjjb ^jjl toy! ^li^bj 

Ai ."Jl^^ J*0\^ Jl cJ^i 




j» Jb- l^L jSw *i V<jjil OljikJ! Oj 
: DNA _J SwUbr oUjJbw <JJa? Of Of Jlj^Sh 

<i?xj^j 01 j\ \JjJ^t \ya& iu f^\ ty&\ ww.Jnj Of 



Jj>-I i^^p J} 4-jlSv^U %{ JPj*J jl ,V* ^-^Ssj ^5 I ^& 4-J>- 4Jj>- <-*-p jZJ Uy J C-J dja^jl L_i aJsJl jj 

•^Jj^J 4^^JIj IJlaj ^ • ^°* J| ^ j& Jlj-^p J^io 4JL>Jl ^ --L-MI yst?- ^i*j ^Jl oL-Jj^Jl 

J^- ^5 yt> c2LjIjjJ1 oUjLcJl 0j>o c£^j aJL>JI Sljj ^ -^-lj^> c£^l DNA Jl ztSy* jl 

IxAiw- LgJU 4jIj5" cup^I JlS DNA z(Sj>r ,J oyLx^Jl c^Uji^Jl jl jii . j^**-« cjUjIj^ di^j AJli 

. 4^>tjLy2 ° * * /V 4 cJ^tl) L^JLa *>0 olp a~- j-<Jl SyA |jJL*s^ ^ » » *y» 4JjSv^ 3i*>L>^P 4^Ss-« 

Ja*j oApL^-oj Vj cJj-pU^j jl <u5\-<jj *y DNA 11 £^£j2>x3 Is^Jl* c^^-I ^IS^ju^ Ljujj Ll&j 

oL« JL*>Jl J*^j>- /-« V} ^jj^-i IS^-^xj jl /S^^. V o>Loj ij*yi <5 Jjkj t(oL*j jj VI) 4y?;>^oJl oLJj jJ! 

^i IJbrljIl jl (^jJj-^Jl J-oi t j^-^l ,Jlp wUJju L-gJL* Ji" jl Ujj .DNA ll l(£j>r J* oyLx^Jl 

^Jl Lg-^ij $.Uij j^ c^Lio Jl5 oL>Jl jl SJLjUJI aj^JIj ^J\j Uj^j.^Js-^U^xJI aJL^p Ajlp <u*ul> cui^l 

S-lJUJ /w« oLxJ Ji toJJLx-4 oll)j5>r- LoJ^tA^ J CA-JL^^I J3j-oJ>Jlj oL-J a^JI jjSo jl Lj>cJL^-<Jl -^ 
lj>J&j . j^-*yi jji Lj&J^I Jj>tIjj AJl>w«J ;»Jp Jj <_Jw?T . jlSs-Jl ^^oij ^j clJjJl ^j^oij ^ Lfr^aj 

A-jL-<»wp cjLL>-p JtA^- /w« oLxJ Ji oL^Jl jj>J jl Lj^tL^^Jl -^ ajI IjJj?-! -^j (Jj^ o J^jjI /^j 

AYm„ 

J-j o-ai>- Jl5 LgJl Jj *>U t^J^ uL-l j^ 3L>Jl Li-J jl L>ti^^Jl j^ jlS" 131 4j| ^JLi M 

.Lg-^Lxl ry» c^ji^Jl j^>j} ^J} ^-^y^ 4j?tjJjIj L_iJ-gJ ^^Ij c j ajaXJJ 4j JiJ ^ytlj 4^^>Jl oJjfc .(jJb* 1 

jjlasJl ib^laJ 4JU?Jl jl&^1 

C^Liaj i 4j JaJl Lj^Jjt^j «jj JJJl v^jg fl^> 'I *)0 jl ^jfe /^Jjl-^ ^J J^J Ja^-JJ ^xjI aJLxjI 2US:n 

.Ajj J^j Oji (^1 dJJUj *y SJLJbo! ^5 LgJl C^-J 4jj Jsj 
aJjfc -^ Jij . ^c^kil g.U,l?./?^l o^>i ^Ip Lgj /T^- ^1 j Jaxil ^pJj>- ^3 /rijjl-^ -U^pI J-a] 

"...^yc^kil $.ULl^MI Jj^ j& (. 9\yi\ Ju^l" :4jL5" jJ o^SCiil 
•pv-gj ^xjI ^j& .kii 4jji ^2j1 ^->- dJJLuJ ^xjI a-j>JI cjLjISoI jl • t . ; Un A aU.^Nfl j Jli Jj^j 
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5-j^^I jA 4j jO^lJJlj ^^ <j^ C?\ <J c *i^l J^ lj^K& (.J&* jS* jJJ C^lj i AJljJUP oljJu 

£-jJbU ^*Jl J SyiUl 2bJUJl ol/h)l ^ ) .tj^rU 4x4 j .Juwai! ^ Jbjil VI ^-1 ^^1 JLp cJ^ 
jtJsJl $,U}?,,^VI 1 ^jXj: V Li" t j^J^I oLlaj j^ dy»x« ^ij jj>J V jl ^yt^j .(jU^-Jl ^j-* 

-AXAj oLjJLjl oJJSs ij?r J ^.ullJuj _2«„)on ^j . JflJ OUlfiJ -b>rjJ V 4jl ,%*J IJJ&J . A^olJL) li^ V?teJL> (1)) 

.jjkJl 

cJy£ Ji 2ijLJl oUjISCJ! jl <^f c4ii ^15" ^ L*J JL5 _>■ jJlS" JS" jU tjjJalJl Ajjij c^^^ 
cJH*^~* LLiyCLv-l O^j^l oJu* jU cAj^uJI c r ~~^j .a2jJ^}\ oJu* oLiJ 5- Ijj^l JS"j tc^^ 1 * oLtflS" Jl 

j c«AIp /ail ^J^^Ll HjJ^' Cj* j^ *<** *j^j ^>J3jr^ Cf^ L ls*-^ u^j*^ ^ ^ *Mj 

dbb»cJLJl CJ>\Jup \*£- d^b-cJL* 4jL^Jj aSvJ^ 4AygJ //" ^3^3 lV *^^ J^>^ J 1 ^-^ cJ^ •^ij}^^ J a^cJjI ji 

Jzaj J^J- (j\ co^ljj y^Vl .JwaJlj jj^ Lgi-^i oUjIS" jl .*>L^t LgJL^ /^J! iiLc-^l olv Jl 2iL>Vb 
oj^rlp obJlS" ^i c L? U^il jjkJl j lit Uj .*^l Lgi^ ^1 o^lj^il obL^ Jl 2iL>Vb j^J^* olv 

"aJj^I JlSs^Vl" /t-w-l ^JW^* Ji^-^VI 0JL& ^Js- jjJjjiaJl jiJ^JJ ^AiU^j c4JUj^» j^P 
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}\j£u»\ ajjU.^T kp4 bf c^j-JLoJl jylil ,j JjUU 1 IjJl JU ^Lp 2UIjjJI JuljS ^-^ ^' "^-^ ^ ^' *^i 

.j^kJl Aj^iiJ oUUo j^ 4^1pOS" ^y^J^I »U)?.,^i -kg.** IJ^j&j . JL^-^I j>p oU-^il 

cJ^pU^j j 5-U^^-tj olpU-j>*yi Jl Jpj*^ J^ ^-j^ 1 ^j*J" J*^ oJj^-j ^J-l <j^^ l ^p 'j^j V^ 

.^LjuJaJ! ol>W Jl ^L^l, cDNA _Jl 
O-b-bM 4j JgJl fiJ_fc Jj-tfJ .d^bJJrl ^LAjjjIJJI jjfc jjUrll Aj JiJ -jP (*j^l L*il~U eJs^J (_£Jjl r- ij^Jjl j 

i^J-1 jjlSOl 4jjJ-I OjJiJl JJJ*J~J 2bjij Jl <J*j? ^j^! f^l <>• fji J O^" (^ ^Lr^^ .c^ikil ol4*yi 

..l^il^lj l^TUl Jl lilj 

i^^i^ji \-fa& ^jIjJUP j^Ju (_£lj l*bsr oAJLx^ 4-JJ J^*^; -UIN J\ $.{£ y>? jl j-& 4i?L^j IJ.& S-ljJ e^^Jlj 

: JlillS" 9 j-^jil jlJUljulj oLJrl 1 Ip t-jAi -lj^" bj-^ 5 




sjAJl Aj^laJ J-^2?- c^^o 4^t iiLa j^J 

01 (ff^UJ ^<UP c^i^B-a j^-\ £jj ^J\ jJcj 01 



(jllaijf OOOP) ^^o OjjLfc 

$.L>- Vl (tJl^ 4JLJL>J! oi_& ^ijj .Lais- cuais- jlS & \y*i\ oJla 01 ^*j UjJ t-^JLL- ^>lJj?rl -^p jj^j 

'"^ji ^ t ^9^ OjSj 01 L«U -^^ objlSOl ,L^ /*P 4JUj>c_<J| C->lj-j-*uiil! Lo^JLjj tj AalJlj jasJI 

OjjJaJ aS L$jt j*j IJl^S dllaS" ^1 ^ ^J b! . j^J ^ jf cJ^l^Jl I^jjSo ^jS/1 ^k^ JLp 

t J^»l5ol LgiSdj o^ aS cJlS" 131 Ul . Jj^*i)l oL!Lp ^^^j J*>ls- ^ LL^ oa^-j ^ Ijjf jp 

.Uis- cJiis aS Lgjl Jb^li 
,a*j laj&j t^3jMI rr)^-^ ^Jp Lj5s-<JI LgiS^xo oLiJ ai <L>JI olaJlSol 01 c^-J5 oLL>slLi^<JIj 

.jjiaJ ^^j J^is- 4J| c^jjjjl^ ^--Li Lo ^^J 9 \yi\ l ^yp\ 01 

_paj . OL^J^I ^r^ P J"*** 3 9** J-* L>jO 4j (»*)OOl j jjaxll *L>rk* ^J^J^ uj^*^ c^ajl 9 y!p y*j\ 

c4^»y>j-Jl 4jjjiai]l aJUjJI oJl& J*^s-j .Jbylll oL^I j^» s- jj ^p jj^j Si ,JL>Jl 0LJ*yi 01 Oj-jjjjIaJl 
lolaa <L*jj! J Jl5w*yi aajSi o-ija^ c<u>tJl ^JLsJl Sjj^aJI aajk <_~^o*-j .Oj^pjj Lo to^lwb>rlj 

" 0LJ*>U Jjty a*J! JLp Ojojkli J 1 ^ 
4J*>L^ 0U cj Jaill ^j^J c_^w«^>-j 0L*J*yi (c^j J^J-^ ls"* Oj^jj^"^ 1^ g;.,^; ^i!l ^JliJI SaiJIj 
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jJjjJl *j*** 




jjkJl Aj^laJ jUaii ja +Jt> jjJUI $V-ty s-UJIp d\ 

^pUwJi dm? 2bi^ ^ <ui V! <.djft\ h\jj Ju» 

Ja*>SM _3j c4ju*b 4gTl3 kbJU Sjj^? j^J^ 
C~£j*J c^j^"' 4gS*l3 ijbi *brjJ <j-«Jl l^J 
clg-oij j^ L£)UL*> ^"J^J VW***^ OlyJkJU 
C^-y- 03 ^Tl3 Up 0^-jJ j^Jl Jlpf ^ Ut 
UJ S^jsJ *-JaJb dJUij dj^La J^ij l^x^ri 






^J^J jijjb Jul 

JjjJ . Lg-L* L> I ij^XJ j^J t gj) V| Cjt-jLjul 5-b>Jl ^-^>r ^ /JjJiju\ j Jill Ji-^IL* ^ AJj>tJ oLB JL>s-« 
4-JjjjIJjI 4Jj}?\)\ 4j cJU L* ( j^^ <Lpr J j-prJl C->ljjjb»Jl s-LJl 0-<LJLxSl ^XjI 0>U*tL^<Jl AtJ- <>J?: " CUXJI 

. ^]j>tj J^-^ c£*y ^j^J ^ (*^ J^-^-^j SUt*i 5L>Jl c-^LxJ JjJ :L«L)J 
: JU Uajlp 2lL^>J! oJl^j Derek Ager JA dLjp ^jJUj^I JUJ! tj^d! ^Up Jb4 yt 

^^jil c^J^x)! jl £- IjjMI iSjf^* (JLp 5-^j-^ 1 J^vaiilb (J^^^ J^^Jl (c-^ 2 -^ ^-^ UJUlp LlJ] ^ 3)?<f;ll 



140 



^»ji; ^Jl (j$) — ^JIp ^jLjJI j£\ jU tjU^5"jj cJ^ ^w^^-j .^<JLp ^J> ^^m ^^ (»jLJl .J 

0^j>-*yi 2j>rjjj| ^3 a 4-pr J a*Jl * Jlxjl b-fo^ c ^W <> *t^^J £^JtH*-" (_c* — <L»j^L* C->U Jjt^J oULj ^lp 

( -*^>Jl iSlj^l LgJl>^ J^*^ iJ^^J 2Lgi*il ^p ^jjjJl jLj ^Ju^I 2uLgJ ^j .^pUj^-MI ^jlxj! 
. (^^aJI jjWl W^j — Q^i cf j^^^) <vW^j 2L0LJI 2_^l>J| *-j*Ia* ^j — i?yL<Jl 

s-L^^I JLp L^JL«-Jlo j&\ oMU*-Jl diij ,Jl Lpj-^j^ sJU^^Jl SJLa^JI j^ J^x^J 131 La ^^j 

L^ j-1*j ,^lj cAJL^J^I oUL>tL«^<JJ ( j>zJj\^j\ jz*^j£}\ a) cis> yLJl ^*o»Jl dilj^Vl ,L* t^s^l .3^1 

1 £ 1 I - S a 

CU*>U /W^J J^H J (t-^-^ 0} J^r JJ jl ^JJ C ^"^ ^^ (V ^^ LS* °^J^ ^° /P OJU- ,Jj 

. aJ-^li £.li^>- aJ-JLp J al •gjjj)?;)! jl cJj-P c ° v>^ aj jl jLLb*)U ic*^ clr^*^ 
aJ^UrJl olj JJl jls *-PjJl li-fJ UJ^j *^-^j $2iJL^ (j^*^* cJISLxJ aL>Jl jl jj)??ll Aj^ikJ (%-^JJ 

2-*>Jl c-jLljI>JIj (_^^>-Ij j] aJL^Uj Lg-^iJ oljJtil o$.Ur *J caJL>- MjI cJISLij cu*-«j>-I 3LpI Jl ^pj 

_&a ^a^Li&Jla Ojj^lj ja_£^«jJla j *J .501 \L» ->^UP *-oj??sj Lo^-p- uj} !l) j(' t>>-<iJj . -JuJIa 
♦^a (_^L ai_& CjljJJl 4^j5^ C^j-4 Lo-g-^J .4-«j5^ ISLjU^j 4jU C L5 > t ^^ jLSsJl A-JJ ^ SL^Lw^l Cjl^yLJl 

JjLxJj c aJBmSi L» 131 ^J^l IJla ^ 5j^p?J ^r^j .l-^-lj L>- I^jIS" J^^j ol j^^i *y L^J Ls ccjLJUjJI 

^ 4JLP j^pJL) ^JJl *-PjJl C 4-JjJjlJiJl 4J^U-Jl jljJLP CU^Jj ^Jj^klJ! jt-w-b t$.L^ix^Mlj cu^Jb 

:^j \jji**j jl jj*-ki-o M ^1 Ml cJ-^SlI 

JjJj>JI a -w^sre-^o a^l a j aj SJI a Ojj^lj j jjL^jjJI JlL« -s^uP ^ a ^t^J ( --- J W < *^ ^ J^J J. * -'^ ^ 

.A^jamJl L^I^Jl «^o a!jL& ^IJLpI J^b c^e^Jl jV^xJl V^ W-^ J^-^> ^1 j-^U«Jl ^j ^j-j^lpLJIj 

/-JjjJla t4-JL^^I J^Lj^-^l /wo j ajLio L« jAJL rcjj-<jl IJjfe lj-<»jtiJa , 2^.Ull ^_J *jJ2j\ ^J ^> 
OjI^>JIj rcjj^jl |j_& laJ-<jwJa .( ^<^ * Oji ^ * 4^^jj Lg^lyaj 4JL* flwb>-l Jl o^b>- Jl 15^-JJ JL»J>-!) 
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jJjjJl dji^fco 



flJ-gJ + g *S jl) Qj^i* 2j2~i- jjjj J^lJI ^ j2>.\ LLftj .^ aXJLj Jl JL^f jl 4J*A^) «^9 \j^2J jS I j^j_gJI 

jL« cU-^J^j| jjU'tU 4j JaJ ( 1^- -^Jila^Jl jt-fcl Aj>-I Jj-^J .<Lalx>s-<Jl ollflJl aJ-& /-o 4jj J^j 4i*>^ c£^ 
LgJl Jl>- <L*^> A^js-t^-l -vJLjL^ a^a^JI Ly^l jl oL^JI Ly^l -S> *J5\l7 JjI <Lj>cJjUjI A^js-t^-^l rj-^ 

. o wj>-*^l oliLiuiS^I *.* ^?jLjtx7 
Jj ^ip- o^l? ^Jl o^j>-MI oliLijo *Vl jl *V| . Ja*Jl 1 gw*j /*p 4LJ)U ^^^jljL^i j-*j-^ 'm^j-^nij^ 

J^J-^ C^^J-jLA y» aJ& i -c aSwjjJI JL^jL*Jj^l OuiJI oJ-& jl d~lJ I ~tS 4j .JUjI O U U»tL«*^J I £.LJlp 

cJL^j ^jjl o^jj^uJl *jL$J1 ^jlijU 2l^u. ^ Stephen Jay Gould J^y> ^U- c ^M-~- ^AiJI 

C^-^J (jjU?ll Aj^ikJ aJIpJJI ^^501 ^ ^^^rf^ ls-^ ^W^^ JJ-^^ J- 4 ^^^ f !Jb*i**l ( JLp /»li c^JJlj 

.^JLjJI ^^2JI j^» LgJ jj^L-l M 5-^i Ml 

4j| Ml djj^Laj LJLp toJj>t^Jl 4XL-Jl J* lj$& J^^\ cjU^5"jj cJj^ /%-JVjJi OjS" j-a ^^Jbj 
wc aSvw^j aJI JL^ «l O'ul^tX^v^ ^s\s>- P^JLo C^J 4UJ JjI « C-^l aJL*x oJ-P C^3 JCLw»l Jj) C4jl_>tJ) AjL^j -d L-^ JIP) 
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(jllaijf JUOP) ^^o OjjIa 



Si y>rj*j\ \j^k>zj\ (*J-^JJ C (*tt*-" ^-PV^ J-^ l_s m ^^' J^^ l?tf-*J cL* «^Or /^ 4JJt^L<Jl 4*J^I jj 

zj2>xj\j Isy-y jL^2j*yi y y ls*^ ^di Jj l^T c^j^i oljLM Jj 4*J^I aJj& Jj *>&ij Lii-5^-& 
jSJ<Jl IJj& ^5 ojj^^ Lg-bULxJI +jj oLu-*jI -^ 4^j-oj?-b^ Jjtj t^j^SJl oljLi^l oJj&j .^JJ ^iL>Jl 

:^5^ijdi ^^IjcJI oJl& Jjuj .^<Jl J /y^iOl 
c^^- Jj 3Jlj jl ^.j-^iJ ^Jbj Mj tLl»ta U*>U? rt^Jl J^ - ^ <^> l?*^ 1 . t-s-y&h ^ ^jyx^j* ^Jl jj 
aLuj c*)w?I '^Wl ^j - ^ lj^t ^dJ^JI v^JJL?- ^j? a^ jL^2j*yi yy l^^- <S^ f-^Y^j .rt-<JI ^-^jj 
.L*j&j^» Ll-^ LJLp JjJl&LxJ a501j>JI S-JlikJI aJu* J *>Jl Mj .JaS LgiiL^J *J 4^-jJj *A}k* 

*-Pj -y^JUxilj (^iU^Jl jyiil A-JLij ^2>- J2»t*j aijjsjjlj £.LaJ| *^> 4^>rji ( ^ip l^jaJ^ 4Jji «jp *^W23 

XjjJ Jj Ij>ilj c j^l ^Jbt ^ ^JLII c^l^J! Jl ^ lj>Jl ,l*li*j jb jl _ oUl£^l JT 
*Jp y* i^\ ^ aij^rJlj £.UL)I I^Lgj Ij]?;.* (t-^ljl .(t-^-J y- IjJaJlj ^-X^-lj lj-*Sjl (W t^LxSol ^il^^jJ ^j| 
t*JLdl (^yu^» JLp Jj^I jliliil aj^-l aS'j-^ Lgj^aj ,Jlj ^J>^ jlilill sj^-l j£\ ^L^ jj ^j^' 

J y^> JJ jjJt^J -^xJ-Lg-oJl ^^Ij As- 4jL* JjLaj .£.lJLJI /-* jJjjJl I^LgJ 3jj-y2 jt-SsJ>tJLoJ jl /pv-oJ V 

k>\?->xj\ jiysj *-i>j toL>tj*yi (^jZ-zj* c3i*>L)j«jl oL^~-j-<Jlj ^jL^aJI wLU rtJ ,y»j t^-LaJl Ijj* Jj 
L-3j~i cj^-SsjJul ^j (^JJl l_j1^oI Jl L^Jb SJ^JJl Jj tjUkll 4^Li« Jl 4JIj Ij j J^i1j .c^U^>^2i]lj 
J ol*j^[! 4-JLj ojj-^? j»^J c^AJ jUkil 4-^Li jl *>L^3 .o^j5*Jlj ^.UJl J U^-Li liy i^Lj* jl jj^j 

#l ^p o»li ^L*j*yi ^j*!Aj y>\^* j j*jLxj jt-SsJl /#>- 

Oj a-y2» J2JtJ JuLu jLg_?r 0>L>)L>) «^' -,^"' *^*x JjLg-oJI y L-^^^l CjI *^P e^^i. u' y^ ^-^l 5^*^ 1 -^ a 5 
4Jl ^P t^lxj^l ^^Aj jlilj ^UkJ ^ ;^2J ,^ ,fl,;X*l Aii *JU . /^*il Aj Jj O^j^t Jj Jj-^jJlj C^l*J^I V*^ 
4_prJU .^Pb}?.,^l 4j*>li]l ^Ixj^I oJlA jl ^j .OjUkJl s-IJJj! jj^ ^Ixj^I ^^ ^jj OlSv^^l J ^^J 
0^jj>r ^J JgJL* IJjI ISs-^Jj ^j .(J J J (V 4 &jj*2 LgJO J jJ-*3 A^L^^I 4^>Jl L«l tO^Ss-P Ai2J 4^iL>Jl 

. jLaixJlj l^alSo! ^5 ojj-s^Jl * i *}?~ jl « *jgJlj oJj>tjj ./t^il a! J c^^jI JaJuJl $.Ia)j 

O-VprJl) jv-^Jj (^JJl ^JiJuJl IJJ& jgfc" ^^J c j t Jtil J jL^2J^I aJT jl jj-<^Jj jjjjjgjl j^Jh Uj 

tAj^>t>- J ^jj>rj-<Jl jUkll jl +£} Jb-I J IS U 131 j^llj . 43^L^2-<Jl ^^^^oj cJISLiJ UJl c$.UJlj 

liL» CQj nyg)l oAjfe IS^Xo (_^Jjl jLgJ?rJlj O'^Utj Cl^Jt-o^rtJ olj^Jl jlj cC^li^L,^?^ ^^ J^^ ^ ^i 

!? 0yC^2J jl ^J-JCoJ^e^ ^U^^l l3^M Obj ^ I- 4 A^2J Jl ^lj ^t^ C^ljiJ cJ^ ^^ jjJJLjJ 

rz^>\^\ ^ 4jU t4i^lv2^ JSCi^j M LgJl ji c/^tll o\J U^ 4JIJj ^5"l jjfe \*Jk^* J^^J ^1 ^Vl jl 
. ji*>U 4^JIj diliS^ JUJlj c4i^L^2-« J^>^ *>^Ai) J Uj&jjJj oI^j (^JJl ^uJlj ^j-jJI jl 4jI*1J 

C Ja-^jJl ji^l Jl LgJLv5jIj (*J^J t jS^I jlj-v^ 4Ji2^ljj ^k-^^t-Jl C^lj-v^^l *-«^rJ ^prjl^Jl ji^U 
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jJjjJl dji^fco 



,flj L Xz- 1 j*^JUj cajj)?;jl aj^r^l /wo IjjLi L« SjJLl^tJj c4^»Ll« LgJjjJ ^-XJI 4^-^Jlj 4j J^ylj 
oJ^-ljj IjjIj jl t g' ^JLXj *^j . L^l -Jl (^iiJj «w« L>- LjO Ij^t j>o jl « *jaJlj *JkjjJJLoJ ( y^J (.\Ajt3 

jf ^jj jb^ j! J^>J! j! oljUJl j! JjMJ! jl IjL&l ^JUip j! J^Jl jl ^-Sll j! olilj) ^ 

^Lo-jJl jl ^Uj^JI jl y^S\ jl jUj^Jl jl Jj^ J^ J^^T^ JJ-^J J^ <JH^J^ J^ ^iS^jJ*^ J J"* J J^ ^Jjj^ 
4il^>^ oLMyiil jl r-ljjJl jj^ y ( j^Jjl^kil jl ?-^o>Jl jl c_~jdl jl jjlijjl jl -Jl jl f r J ,? :^ jl 

oiLjiSoi ojjii *y» sjij>tj Jj ijjij ji + $*^mj) u^j L .^l& ii* -w* <l>ji p i j->^! /-a -wj*^* jijj*yi 

^.LoJjuI jLSo J \-X5 IpLj (^ j>-\ Cj\J\ J* Jj>tlj /%J (.SjJu^L) 4-Jj>sj! .^^JLXS JjtJ -w* IJjJ^t I j) J& Jj>slXj jl 
4Jj>Jl j| .^gjsj^Jl C^>tJ A*j Lo-^ LgJli 4-ji>Jl 4-JJ j y$>\ji (V>~* ^l^J^^^^^ ^r^'^^ \j&j&-\ /^^l 

aK^oL- ( -gi tlJ-A ^Ap (%-^jj ^^ jj,l?vil ^j^tj ^ 'l\^3 j^ ^ j>**-<^ j^L>JIj \?q'°> oL>Jl L^-i t_jJJ 
^J c jjjjjjaill L^-^ ^1 ^-pIj-JI ^i *>Ui jJj ^iil JUpI jlj . j^jlJIj Ji*JI ^> ULJ ^Luj 




^Si\ y^\ f j-^5j-Jl Ul 
^jLj jl jjkl]l 4j^2J ^,i?V>>J ^J 

^ S^j^-jJ! 2l^UJI ^Ij^V 1 

.j^lj^l 
^J^jjl Jl^jjjjljjj 

C_*wJ*cJ jl ^ jj (, /w^JU ^^i^UJl 

(^Js-p ! a_& jl Lv ' S> jl^rtju 
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^JL) (^JJl 13 J^» : (5^J ^ 9 y^>y^>\ IJ-& L^JLp c£jki) ^t^ (*■*» -^ f^Py* C£> J \j3l[^2J jl 
Jj?r J 4-^U- 4-<J j| . -*l^o-l«. 4j>tjljj O w?J fl j w3 LgJl ^ip Lg-SjJjj ^J^SsJl CjIjL^MI aJ-& J^W 
^j*j ^ * ^f\\j .4^U»Jl oJl& ^j*j Vpd tcJj-Sl J) Oil jl Z^-jP Jl 4^-U- jj^ aIS" IJlft U5?J7 ^J| J^-IJb 
jjJJLoJ u^ c^*~Jl lA^Jj IjSo^j , IL../3C L)*>l^j 4-JJSO CjULbj t # j1 ./act «yi -^Jl JxjLu L* JIp 
JM tO^jLvOJl dJ-A ( ^ip Ij-j^^ro jl tO^U (^j-^ ( j^J £(C^ /P ^' ^jJ^> cT^" CrX^-JJ^^ jrt^^-^ 

tSjj^i! ^ ^ ^p Jl ^ I^j" M ^ .^j jp Jj^l L^U j^ill ^)\ ^ UJl 4^UJ! al* 
IS" jl .^xij L~5" ^t Jl 2brUu cu^J ^gi c^lS" IJla JIp aj*>lcj .Oj-yaJl *_«~^J ^x>- Oil Vj 

2uiJaJl diJL>- Ol^~<H *-«^r c^iJl J^-J J^" &\ J ^-k Ol aJIp t^JUJl ^JjJl 2LS*S^Jl a Jj* A^Usj t£y>\ 

c^-L^j J*>Us>j jljl oli ^Uj^I V*^ ^jj-^ ^s^" objlxJl c4_Ji>^ cjI^u-ju^- aJbu jJJL> ^Jl J^-ta 

40U OJLAP 

*^ ?~ j^jj ^jlxli ^Pj Ml ^ U jjjaxJI 4j JaJ jl j-gi^J J^JjJ^lj CU>tJlj l)VI Jl oUjUj L» jl 

aJT 4j^ ^rt^ .^^^1 jk^Jl 5L>Jl L^Lj jl*i> L-i ^^J^l *-pj JUoj c^JjJI o>liL£jS"VI 

A-JLj J>-l j*J j-oJ *J 4-*>Jl C-^LljISoI jl oij ybol i^Jl^Ssjj .(^j J^j »JLj (^1 4j J2JI l_£l>- ~b JaS jJ^j 
.jvLdJ 4-ilj?rB^ oSJ L&jLxpIj UUt j J^jI 4j Jaj A-^tJJ /j^i SJl^Jl oAjfe Jj . 4j J2JI Lg-*J>rjI^J ^j| (^JJj 
C jj^Jl ^y ^ J?jSl\ Jl "*j>^ Jit C^cjjbil jl^U Jp 0^> ^lil jlS^SlI ^ 1^5" Jlj U^- V 
•w« 4jj ( J^>- C0AJ>-MI aJ_& J jl^y^ljj LgJ C--*A^J j Jfllil ^J^2J jl (Vp- J .(t-*-*-5l a^^rl <>* C-5^>- Ji 

!? jil IJl& 1} ! JLjJI JLp c^^ aJ15"j aj^J^JI Jl ^-j^» ^UsJl <j\ J^^i {j^^i jr 4 u^^^ 

^vjjb Lg-LP •/? jSs-Ljl /p>-<4 M jj)?")l 4jj}?;) 4^jL?r oJ^AP jjSo jJ& Ljj ^_*^jjl I Jj& J c_^-*-«Jl jj 

dJJJ6" 4-jjjjIjJI (t^jj caj^LJI 4jLvJLiiJ l5 ^pI U^*)^! J^L-j^I oJl& ^2L>Jj .J^L-j^I J&*^. Jl 

.4j jLjj^I (j^j c5^l a^^J 2 ^ -^J^ (^^LJl jtw^aJl LgJ*y 
SuljjJl Jlp _ (Richard Lewontin) j^> J ^jLx^j ^3^„j dl^ 2b- ^ jy^„ ^^-fj 
^LLjl J ^Jlp rt-J c Jj^l ^LLJl J c^L* 4jIj — cjjb l£jJ& ajIS cui^l Jj ^yjU ^^Uo jj^JtJl 

: Jjij 31 c 4JL (^JJl 
J| LxiJu c^J^I £.^xJlj .(4i^-vi? c^->>^lj cliL- J^^l) JL^w! l)UjJ jJ&j cAj^LJIj ULoJ U jj 
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^ *jS jL^j*yi aJL^p ^ jLxJl jj& L^S" L^2jI *-«^Jl ^JL^pj .r=-<Jl ^Jl LgJL-jlj ca-j^S" oljLil ^1 

trc<JI /Tj^" /T;^ - '■ O^i C^JtL Lo,^-^ 4jU 4^1pJ t^ijJ V O a^aJli L$.j*J2j\ /*P L_J *2?sL>e^ a_k LoJJL* 

tSj^dJl ^iiJj ^5 .»L^>- J^^ (»IJj>t^lj rc-<Jl L^IJj (^JjI C**waJl {C, y^j* u*J$ \j» ISI« .4^>0 i^Jl 

L^\a£ \ g - - g 3 _pL«*^jl jU CA-jAJ <5jj-y2 -LP (J YfiL>tj\ _5 *A^I <LjJLxJI CL~*A>slL^! L« a>sJ JLp j 
•j-4 j*P \ C^xlSJl AJ2jJ*\j O w2jl Ls-t-^J 3J^J?rl JjJj . Oj^lJiJ ^iJJj^ 4_*^Jlj •^JLuJl ol^JUP *Xl* 
^lp /p^J .^pL^JI aJjk jL»J ,y2JtJ cOj^Jl US?17 ?)| ^LJL^j^JI S-oJiJ^lj cAJj^SO^I aj^J?r*yi 

Sujaj^l olS"^ c£^" Lg-^lJ j£>\ C^-^lSOl tbjZA ^^prl I^JUIjj .b'yfs A&J&& (^JJl Oj-aJ1 ^J^"J 

Lg_>U '"jj^'l ^-*t^ cJii L« ulj .^io a-dJ j! jij+p 4j IS^xo '"jj^'i IJjI jL«J| oil UStIt *^ « .A^jLi 
.IJla Ij^jj ^lj OLJ^i ji^- o\ Ajo» ^LxJI c^li ^1p Jljj M a^?^I l-Uj -^J J^^" J^^ ^Qaidbr 

(V^aJLXj « t ^.^1 ./?*ll A3 I5j « ( -^ l ^J ajLow^-vJl ^-<»>-^0 « CU U- 4 l^../3-a LoJlP J_aLXo 5»C-<»jl L>-IJj (^JJ! O 'y« 
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( -w^-JuU L~- Lftl o^Lpj ^jiaiJ aJLj^MI J^W*^ if 2 *! ^W^ cJ^^" W^* J^ Ifr***-*^*-*^ *^ Oj^.,^' (*-^Pj 

Ji ^j^j r^ 1 ^ J 1 ^ 1 -^ ^ o-^ 1 cr ^ ^ u* j^ J J^-j j* Jj^ 1 ^j •r j ^ i 

j^gjjAI ^Ip Al ^ Oj^ojJ V ^jirf p °f\ ji^jiiff ji^lP £lj~» Ij^iT jjuill 0!^> 
[V-n :8j2Jt] ^JJa* oli* ^j sJLLp ^jUJi Js>j ^^> J&j 

* <- „ J< .' « $ S s s s s 

UjUfij! OjSw> Wj! IjJUl uyryo <L3 !jJUa3 ^U-wJI j^ bb *-$^£ b^^3 jjj ^> 

SilS" ^ ^^^ Cf* Cf-J^^^ ^UipI 01 V} t^kuJl ^J> jj- 4 ^^ «=-^^^j lJ^sJIj 2JL3U- /%-pIj^j 4JL>t^^ 

Lju dljj (^JJl JjSOIj CJli c^Uti jl^AJ CU*-*J>-I JlS oJuUrJlj ^Pj*)Ul CjIjJJI jb JUJl ^.b>cJl 
L y« 4J ( v»^J c -v^>sJl (3j-<ij oJ-^Jt^ S-oJaJlj o^ j y» 4-p- C^UjISo j coL>tij 4^»\jLoJl C->Lo-^Jl SilSo u^s^i 

. J>E-«X 4J) (_^ ^*» j^w^wJiJ 

cOjpyj ^»*>LJl aJLp ^^j-* (Vj c^*Sj ^Jl 2u^l>Jl diij J*^- j* bjLi[ J^"J J^ ^^ ^^ ^" 
4jj>z^j ^joAj jl ^^-j- 4 Jj ^j^j* s-*^ iO^py ( JIp j>Jl ^jjji Lj ^»*)LJl aJLp tg^y* q^ UjLw>ti 
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aoLJI j^S" Aj A^J .(J^J c£^ ji-^^ (J^ ^P"H (i-^^j J^-v^l (jix^J ApLJU UL* Lv^*^>-J 

.ApLjl 4jLJlii] *^>*A>-^I <W~° (V ^^ -^j- 4 *t*ijj\^\ Ob ^>Hj^ olil^ipl CjLiSol oJL& JbJj 
oJ^UrJl a^LJl jl JjJJLx*j c_^~Al \^X^J « . a^LJl (Sj** -^ ^J^J ilr* ^* ^ u^j^- ^ry*->\ lA&j 
iiL^^lj jj^Ml Li* AiL^-dl 4-j>Jl P 'jj j' rj£^ 01 fJ\ ^j^^j .aL>Jl oAL>- bJl (V^ Ax*jJp 
a^LJI A>-ta /^* cAxJlJ LJ| ^JuJlj JW^ c)liw>-j jL&j*yij jL??t-^*yij ol^Ju^Jlj jj^jjIj oliljjjlj 
AJLia>- ^ Ul .o2-i?L>J! J^Aj t-kSLJl ^2-Jb (^1 $l$Jf!S <bUl A^-ta AjAb>Jl 0*>lplilAj oJ^»UJl 
c^ljjl lJusi jp a>JLJI &jSj*Za~j ^^JjjIjJI jl Xj .^.Ij^Jl AIp j^UjlJIj AS*] I *.* (V^ ^ 01* _/"*^ 

.^JS^oJ Jj>- Ap A?-L*Jl Aj <C$* J^^ J)>--i (*^£- AJtJ 

oAa Oj^jJj l^Jj^ji tj^-*^ (_£^L* *-^»>- * g iLaol ^sj ^s 3 **^ oIj^ISJI As^l (J} Djjjgjj *y /-« L»l 
jA^ (^JJl 4^1 a)I .j^c*-« Lapj (JLpj aji c^i J^^- f-^ <y* lt* AJl 43^4-pAl cjLlj150Ij .aJUJI AJLJb»Jl 
,U j i^j ajo Ajpol oLljISJ! jA^j (. j j y^ i j! 4_JL>) 4j a^xJ *y ISwo aA^J j C(*A*JI /w« aJj o aSJI 

jZ\j C^J>tJ p a-i aJ^ Oj AJLw*v« ^l>o-l j O A^kjL«j ALflP A>-*J jL*A LojI jl rs-*J9 jj jl llfc rj^i 
C^Jm\S- JjI C->L*<jJbre-<jjl C-^lil j>sj by JJ JjI j JfilJI A) JaJ jl j-^JJ ^j-g-^ ^J-^j^ ^^^"J-^ Ji^i^ C^^ 

j JJL*jj jj^Ssjl) /wAll o JjL-^I jl jjAii*j j JaiSI ajj]?;) jji^jj /w« jU tAJLJ ^J-^ujI j>sjul ^A^j 
Jl- ^Ij^iilj (.(Einstein Hubble) Jjy& c >^-^l J^» ^LAJlj ^^UJl L^^AUilj c j^p^oj 
oLjIS'j^JI lJL^j t( Charlton Heston) djz^j* jjiijLxJj (Frank Sinatra) \J\~?* <Lb\j 

£j» j?p £jA THj* <y J^>jJI jjy* £-* ^j^-j^h <*- * y^> cAajjiJI jj-&jj jj^JJl jUx-^lj jMj*JI JlL« 
l3^>JI lAg_> jj^jj ^ya jlj Uw^ *y . U gfe c- *A^^j *A<J ^x]l a-j^JI jJ- ^lj-<Jlj cjLjj^tJIj c^ljJJl 
y>t^Jl jlM ^^*j ^lJL>t^-l jU (^-j-^Jl lAgJj .^JUiilj A3lii]l v^ jJi ALp (jAsTj oJuL-Ij ^.LJIp ^ 

j^JLjuI /*tjjl-J , c^ (T^r ^1 M • < ^ >e - 4 ,5^ L«IJj>sl1^I j aS^^( jjUtm Aj JaJ Jl 4_j-^jl)Ij aJuuI 7Hj^ (^ \jz>^ 

C^jjgJUjIj AajuLj ^SokJ! Avi? i -^ j^-g-4 j>- j 4j?rjJjl oA& Jl<H r*^r^ UJ-^ ^— A^ r^-l (t-^J J' ^Lalpl 

aJLajJ Ijla jlj .^.*>ij?o A>tv?lj cJl5" ^1 Ai-^>Jl Ij^ jl jj^ JU- t.i „g,.; A Pl ^L»i Ijliw- Jjl^-I ajIS^j 

148 



(jUaSjf JUOP) ^^sj OjjIa 






d 
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jJjjJl dji^fco 



<i> ^JaP' j^wm^j Ijs-brj A-ajlajS^»lj j^UJI j*pI Ijj^t^ IjaII ui3 IjaII J 15 <p> 

[)U:Jl/^l] 

_^dl JL>- J-P S-^J-k oLaJI L* 4_prlj^ ^5 L5 --j^ dUJl (^JJl L)UjJl (1)1 MJ .4j I^JO»T JJ^Ij ^J-* 

:,JL*j Jjij cfljJLr JkJ aj\ (j\ (."dj&\j Li UlaJLt" ^^xj! jlyiJL ^jljJl 
Jkjj J^Jl *iJ3 OjS^b U uiib ^ liL3 ^5U2P jjf 0! ^^ J\ U^-jlj ^> 
[m-nV : ^IjpSM] 4ji>U> »j^»j ^^ *j^ OjUju ijilT u 

L5 ^2il ^1 ^Li^- ^ij-<H 0^»Jj jjJJI dJ^jlj .^L^JIj JiJL Ijjb tdiil j-& LJl |%-^jip ^JjJ'j J-S 

c Lg-JLjt^a UlSo £*}L*tj ^LLJL>Jl jjfe~ L^JLp- dJ-5^j c*-plj^Jl aJjk /j-P I a-L>t^j *J L* I jJ^jj ,+ g >L5> laJL*u 

j&- jjkA\ hj* j* «ibj JJ* ^Jdl (Malcolm Muggeridge) r- ^j>ry ^£JU r^Atj 

:*>LjU v^y^ Liu^Jl ^ jj,l??ll Aj^JiJ 
(JLxpI d^p»J!j 4-vXjsiAjIj LaIw^JI /kps" /c^i-^j «Lf*5 c-^*i? ( jj\ c-j^Uje_<J1 i Lowj^» V Lai^^Jl 

$.\sxj\ l z^ J* ^LJl jp y^>^i JbJLxJl ^>t^Jl IJla IJj La jlp^j .JUJl /*^jLj ^J y>^^Jl p- Ijjl 

oJjfe C^-LisJl <~^-^ a ^rtP~J 4-^_&Jj j J^L^vJj ( jjUtu 4P-J^- -yu JLp I jj13j /V**- 4 Ojj^JI C -'Lj ^/j^J*^^ 
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(jllaijf JUOP) ^^o OjjIa 
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